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COURSE OF OIL 








Pursuing Those 


Tue oil industry, in its relation with the govern- 
ment and the public, is confronted at times by 
tossed-off figures that may come from a slide-rule 
but have little contact with reality. 


Remember when the Federal-States dispute shut 
down operations in the never-called marginal sea? 
At that time those favoring Federal control con- 
jured $40 billion worth of oil being given to three 
states; then without a field being discovered the 
price rose to $100 billion in the headlines. 


Who finds these figures? Apparently they 
were snatched from the sea and written in the 
sky; they were flipped into air waves and 
smeared into headlines. Did they mean any- 
thing? Could they be proved? 


The power of huge attention-compelling sums is 
that they seem to convert a complex problem into a 
simple statement of addition and subtraction, un- 
derstood by those who have no time to seek more 
information. They tempt advocates by their ex- 
pediency. 


Our latest billion-dollar figure comes from the 
oil-producing industry’s perennial critic, Paul E. 
Hadlick, general counsel of the National Oil Mar- 
keters Association. He is discussing an old hate of 
his — the depletion allowance — and has come up 
with a new argument — a billion dollars. A “true” 
depletion allowance, he states, instead of the pres- 
ent one, would yield the U. S. government an addi- 
tional one billion dollars annually. 


You may be able to dig out figures on oil pro- 
duction and taxes to add up to one billion dollars 
with no depletion allowance but you would have 
to, go to fantastic lengths to do it. Federal tax re- 
turns from oil-producing income is presently far 
under a billion dollars. How could a tax on the 
27'2 per cent now exempt by the depletion allow- 
ance add a billion dollars? 


If you were out to collect that billion, however, 
your best chance would be to make the legislation 
retroactive. After one look at a tax that allows them 
little chance of financing new drilling to replace 
the fields they are depleting, most operators would 
cut exploration as soon as possible. They couldn’t 
afford to risk the capital necessary for 9-to-1-shot 
wildcats. They would continue to develop known 
fields where there is less risk and look for a less 
hazardous business. 


This very human reaction (which doesn’t trans- 
late into exact figures) immediately affects the 
$1.4 billion paid by the industry for leases and 
royalties and the $6 billion paid for equipment and 
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It is bound to cut down the 


services (in 1952). 
$3.5 billion paid to industry employees (the 
largest portion goes to drilling and producing work- 
ers) and it will be an unfavorable influence on em- 
ployment and income in supply and service com- 
panies. 


Nobody knows how deep this cut in drilling and 
production would be. Like any figure in our eco- 
nomic system — the human equation prevents any 
hard and fast prediction. But cancelling the deple- 
tion allowance could easily cost more than the 
phantom billion dollars it is supposed to bring in. 


The inference, also, that the oil industry would 
itself pay a billion dollars is false. Right now the 
oil industry collects about $5 billion a year from 
its customers and turns it over to Federal, state, 
and local governments. If cancelling the depletion 
allowance should bring another $1 billion to the 
government it would, of course, be collected from 
consumers. Where do people get the idea the oil 
industry has magic money of its own? Every cent 
the industry pays for operating expenses, for fi- 
nancing, for pavrolls, and for taxes comes from 
the customers who buy its products. 


And what about imports? Wouldn't this 
doubly encourage imports and put the fin- 
ishing touches to that vital segment of the in- 
dustry — the small companies and the indi- 
vidual operators — which finds 75 to 80 per 
cent of U. S. new reserves each year? 


The 27% per cent depletion allowance (limited 
to 50 per cent of net income from the producing 
properties) may not be a perfect solution. There 
are rare instances when it works too favorably for 
the operator and others when it hurts the operator. 
But in covering a wide range of conditions the re- 
sults have been of practical value. Because a sol- 
dier with 20 children is an expensive proposition 
for Uncle Sam’s Army, should we stop allowances 
for all children of service men? 


Different opinions on the depletion allowance 
are valid but in respect for the human “X” in our 
economic equations let’s stop slinging billions all 
over the place. 


No one denies the allowance has had a substan- 
tial part in making this country the leading nation 
in oil output and consumption. It has been an in- 
centive to the producer and has helped keep prices 
low. Right now our strength and our safety rest 
in large measure upon our oil production and po- 
tential. That one fact is worth much more than any 
phantom billion dollars. —Ernestine Adams 
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Hydrostatie’ testing 


| YOUNGSTOWN 


Electric Weld PROVES EVERY LENGTH 


LINE PIPE @As a final check on its soundness, every length of 
Uniformly satisfactory Youngstown Electric Weld Pipe undergoes this hydro- 
. ; b static test. Filled with water under high pressure, the 
in SCIVICe Ee pipe is struck repeatedly along the weld zone with pneu- 
Long lengths save matic hammers. Only perfect pipe can survive such 


atiilemelilemanelllo) (> rigorous testing. 

o psu aw Youngstown Electric Weld Pipe for the oil and gas 
Weldability is out- industry is being made in sizes up to 22” OD and in grades 
standing as high as X52. For further information, phone or write 
It bends readily our nearest District Sales Office. 


Line up character- 
istics are excellent 


THE YOUNGSTOWN SHEET AND TUBE COMPANY  cesion Ziisind Volos Steet 
General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y¥- 


PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - RODS - COLD FINISHED CARBON AND ALLOY BARS - 
SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES 
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With the ED 


The Three-Legged Tripod of Industry 


semrt 


The “family row” over division of spoils, the spoils 
of industry and the income thereform is without 
doubt most far-reaching controversy, tug-of-war, dog- 
fight or what-have-you in the present and immediate 
past history of the human race, with the possible ex- 
ception of international political quarrels. Even in 
that case the industrial Eternal Triangle is more com- 
pletely continuous, without truce or interruption than 
any other. Now comes a single, small voice in the 
wilderness, sounding a “new” note the simplicity of 
which makes us wonder why it has not been shouted 
from the housetops long ago. 


The “voice crying in the wilderness” is that of 
Wladimir Woytinsky, author-economist, who points 
out in his report “Employment and Wages in the 
United States” (Published by Twentieth Century 
Fund, New York), that neither stockholders, manage- 
ment, or labor deserve any special consideration in 
cutting the cake of income from industrial or com- 
mercial operations in which all take part, and that the 
split should be three-way. 


Woytinsky observes that increases in productivity 
generally run parallel to advances in mechanization 
of industry, mechanization paid for by capital or by 
profits from operations, mechanization that calls for 
less physical effort and less mental concentration on 
the part of the worker. Similarly, management is not 
due special consideration for carrying out its proper 
and normal job of obtaining and using better and 
better equipment for its operations, therefore does 
not deserve a special cut of the “pie.” And in the 
same vein, the author does not believe capital, the 
stockholders who make capital available to obtain 
and pay for the improved equipment and methods are 
due any lion’s share. 


The Tripod of industry agree in general with the 
author’s idea that all agreements on division of profits 
should be arrived at through “unrestrained, un- 
coerced bargaining,” in opposition to a Federal agency 
lording it over all three, as has been the case in recent 
years of socialistic government. Labor leaders at- 
tempt to excuse and justify their wage-raising pressure 
by saying that this pressure is responsible for forcing 
management, and capital suppliers, to utilize im- 
proved processes, methods and equipment to keep 
down unit labor costs and thus continue to be,able to 
make profits—and pay dividends of course. 


On this we are reminded of the story of the ants 
marooned on the log floating down the flood-ram- 
paging river, each of which thought he was steering 
the log.—A. L. F. 


OCC Order ‘‘Roundabout’’ Approach 


A recent order by the Oklahoma Corporation Com- 
mission, On the surface, raises questions of legality. 
The order, which declares “no pipe line company 
purchasing or transporting less than the amount fixed 
by the order shall be allowed to purchase or trans- 
port oil in Oklahoma,” has created an unusual 
situation. 


Apparently, the purpose is to assure producers that 
every drop of oil produced and offered to a pipe line 
will be taken, regardless of circumstances. 


Pipe lines are divided into two categories: Common 
carriers, required by federal and state laws, to accept 
all crude offered even if it must be taken “ratably”; 
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and private carriers, who transport crude for exclusive 
use of the company operating the pipe line. 


Interstate pipe lines operating as common Carriers 
do not “purchase” oil in the sense of crude marketers, 
but on a contractual basis by which it replaces only 
that amount of oil that is removed from its line at 
various destinations. Purchasers of crude from pro- 
ducers “sell” or transfer title to their oil to the pipe 
lines, and take a like amount under the same title 
from the pipe line’s “common stock” at a terminal up 
the line. By doing this, they are able to avoid delay in 
deliveries and tie-up of large amounts of capital. 


Another point: The capacity of a pipe line’s “in- 
ventory” (amount of oil needed to fill the line initially, 
which must be maintained) is limited. Pipe lines are 
not balloons — they can’t be expanded or contracted 
at will. Most pipe lines have some tank storage. When 
this storage is full, and the line is full — that’s all. It 
is physically impossible to add more. 


For every barrel of crude put into the line, a barrel 
must be taken out. In order to be able to accept as 
much oil as is offered, it is necessary to have some 
place to put the oil being displaced by new shipments. 


Buyers of crude, however, are not taking as much 
oil because of oversupply. Efficient operation demands 
that inventories remain within certain limits. 


As a result of too much supply and not enough de- 
mand, buyers cannot make purchases as large as 
previously. Consequently, pipe lines are not transport- 
ing as much oil as previously. 


The Oklahoma Corporation Commission order in 
one respect, is quite plain in language, though: Take 
all we offer or you cannot take any. 


The OCC order does not apply to other forms of 
transportation. Railroads and truckers are not affected. 
The order is directed solely at pipe line companies. 


What about private carriers? Pipe lines, operated as 
plant facilities of purchasers and refiners, are bearing 
the load of the order, when in reality the order is 
aimed at the purchasers. 


The same is true of the common carriers. Pipe line 
companies, acting under the laws of the state and 
nation, are merely transporters, not marketers. 


Whenever supplies exceed purchasers’ demands, 
some form of “proration” is necessary. During such 
times, pipe lines prefer to take crude requirements 
from leases already connected rather than make addi- 
tional connections. This is only logical. Pipe lines 
must be operated efficiently and economically. 


Observers have noted in the past that many of the 
complaints lodged against pipe line companies, should 
lie at the door of the crude oil purchaser, not the pipe 
line company, which is solely a transporter. 


The reason for directing the order at the pipe line 
companies is not entirely clear. Unless the members 
of the Oklahoma commission are totally uninformed 
on crude purchasing operations, pipeline operations, 
state and federal statutes, and the natural laws of 
supply and demand, the order is quite unreasonable. 


A legal test would seem to be indicated. Until the 
pipe line companies bring court action, determination 
of the order’s legality can merely be opinion. Inas- 
much as the order is for only a two-month period. 
court action may not be justified. The order may set a 
dangerous precedent, though, which would have con- 
sequences much more far-reaching. — D. H. 
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“n STRENGTH 
there is SERVICE 





Oil production requires 
strength —in men, materials... 
and financing. At Republic 


National of Dallas, the 





strongest capital structure in 





southern banking means 





broader, better service to the 


Se. Southwest’s leading industry. 


Capital and Surplus $50,000,000.00 
Largest in the South 


REPUBLIC NATIONAL BANK 








OF DALLAS 


MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION 
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HIGHLIGHTS IN OILDOM 





Standard California cuts imports ... Socony-Vacuum president warns more foreign oil 
will be needed in future... Price question confused ...Heselton confronts industry 
worried by oversupply with threat to renew investigations if shortage appears. .. 


The oil industry will not be able 
to “keep up” if prices are cut, said 
Dr. Robert H. Wilson, board chair- 
man of Standard Oil of Indiana. He 
added that the government’s “insist- 
ent urging for development of excess 
capacity has left the industry with 
the stuff running out of its ears,” but 
emphasized that overproduction was 
only four or five per cent. 

x k * 

Robert G. Dunlop, president of 
Sun Oil Company, urged price reduc- 
tions as a means of ending an over- 
supply of oil. He called for a reduc- 
tion of prices “all the way down the 
line from the service station to the 
oil fields.” Price reductions would 
result in an increase in consumption, 
he stated, would stimulate interest 
in improving efficiency, and would 
make the importation of crude oil 
and products less attractive. 

x * * 

Representative Heselton is threat- 
ening the industry with further inves- 
tigations if there is a fuel oil short- 
age this winter. Heselton has made 
his threat in reply to a statement by 
Frank M. Porter, president of API, 
who said there was nothing wrong 
with the glutted market that a good 
cold winter wouldn’t cure. Heselton 
said if a hard winter results in short- 
ages of fuel oil anywhere in the coun- 
try, congressional hearings will be 


renewed. - ie al 


The Office of Defense Mobiliza- 
tion turned down an application for 
a storage project recently recom- 
mended by PAD. Site of proposed 
location of the storage project, Balti- 
more, Maryland, did not meet gov- 
ernment’s plant dispersion require- 
ments, set up to keep strategic facili- 
ties out of heavily-concentrated 
areas. This was the first request for 
rapid tax amortization recommended 
by PAD and turned down by ODM. 

: & 

Tonnage of crude oil and natural 
gas produced in the U. S. in 1952 
was greater than that of any other 
single commodity, L. F. McCollum. 
Continental Oil president, revealed 
at an Oil Progress: Week luncheon. 
“Only the tonnage of coal even came 
close to,matching the amount of oil 
and gas produced last year,” McCol- 
lum reported. “Most of us think of 
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steel and iron ore as being produced 
in tremendous volume, but the ton- 
nage of oil and gas in 1952 was two 
and a half times as great as that of 
iron ore and steel.” 

x &k * 

B. Brewster Jennings, president 
of Socony-Vacuum, says that thts 
country needs a steady and increas- 
ing supply of foreign oil. He pointed 
out the U.S. “uses more than 60 per 
cent of the free world’s production, 
but has only about 25 per cent of the 
free world’s oil reserves.” Jennings 
said that in the next 20 years the in- 
dustry would have to find a billion 
barrels more oil a year than it has 
since World War II to maintain do- 
mestic reserves in their present ratio 
to production. He warned the indus- 
try not to “forfeit our rights to for- 
eign oil to solve a temporary over- 


supply. — 


General Electric has reported a 29 
per cent increase in gross income for 
the first 9 months this year over same 
period last year. Sales totaled $2,- 
341,048,000, highest nine-months’ 
level in company’s history. Net in- 
come also increased, all of which 
prompted President Ralph J. Cord- 
iner to say he saw nothing in this pic- 
ture to justify fears of a recession! 

k wk 

Twenty special articles dealing 
with geology, drilling, refining, pipe 
line activities, and other phases of 
the oil industry in Oklahoma will be 
featured in December’s The Petro- 
leum Engineer. Feature articles cover 
two hot spots in exploration, exciting 
secondary recovery plans and proj- 
ects, and methods that improve both 
exploration and drilling. Do you 
know Oklahoma has produced more 
oil per acre than any other state? 

=x * 

Herbert Hoover, Jr., State Depart- 
ment petroleum advisor is in Teh- 
ran, Iran, for a series of conferences 
with Iranian leaders. Before going 
over, Hoover appealed to oil state 
authorities to fit Iranian oil into the 
oil picture without increasing U. S. 
imports from the Middle East. 

Standard Oil of California will 
curtail imports into California be- 
cause past critical shortages have 
now been met. President T. S. Peter- 
sen said fourth quarter imports will 


be cut 15,000 bbl a day, to be fol. 
lowed early in 1954 by a decrease of 
about 9000 bbl daily. Import rates jn 
second and third quarter were 54. 
000 bbl a day. Petersen added im- 
ports were being continued a suff- 
cient rate to offset shortage of Cali- 
fornia crude available to the com. 
pany to meet its markets. 
x wk * 

There is nothing the oil industry 
needs like a good cold winter. Noj 
abnormally cold, just the type winter 
weather the country used to experi- 
ence. This would take care of all 
oversupply, oil men declare. 

* 

Industry has a human interest and 
an economic stake in employee 
health and is finding it good business 
to do something constructive about 
it, James H. Pipkin, vice president of 
The Texas Company, believes. Pip- 
kin said that “human assets, even 
though they cannot appear in any 
financial statement, are of far greater 
value than the physical assets (of 
companies) which would soon de- 
preciate were it not for personnel.” 

=x © 

Petroleum enterprises abroad 
amounted to nearly $4% billions at 
the end of 1952, the Department of 
Commerce has estimated. Foreign 
oil investment grew by $1 billion 
from 1950 to 1952, and at the end 
of 1952 represented about 30 per 
cent of total U. S. foreign invest- 
ments. Main interest in foreign oil 
since 1950 seems to have been cen- 
tered in Canada where it was esti- 
mated about a third of the billion 
dollars added to foreign oil invest- 
ments by U. S. firms was used. 

xk *k * 

IPAA leaders meeting in Fort 
Worth recently, commended Stand- 
ard Oil of California for cutting 
down on its oil imports. Officials 
pointed out that increasing oil im- 
ports since August had resulted ina 
total of 1,261,600 bbl daily rate for 
the week October 3. 

= x« FP 

Phillips Petroleum has a new deep 
well in the upper Gulf Coast, setting 
a depth production record in that 
area. Well is No. 1 Hullen, which 
flowed from 14,549-81 ft. Another 
reflection of the trend to deeper and 
deeper wells. 
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The BEST SCRUBBERS ior PIPELINES, GATHERING SYSTEMS, 
COMPRESSOR STATIONS, PLANT INLET SCRUBBERS 


per, Pictured above is a Peerless 60” O.D. 
RECOMMENDATIONS x 15 foot horizontal separator, handling 

| FOR YOUR NEEDS | 240,000,000 cu. ft. per day at 350+. 

aie . This separator is removing condensed 
liquid from the cooling tower to prevent 
moisture accumulation in distribution 
units. 
Consult Peerless for an engineered solu- 
tion to your most stringent entrainment 
problems. 


. OR Fes * DALLAS, TEXAS * Otxon-8 431 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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PETROLIC PERSONALITIES 





DICK SNEDDON 


MISSOURI GIN RUMMY CHAMPIONSHIP 

The other evening while we were hovering about the Los 
Angeles Petroleum Club, seeking whom we might devour, 
metaphorically, that is, a pair of interesting looking gentle- 
men walked into the game room, accompanied by Don Mc- 
Kenzie, a lad of Caledonian extraction who is tightly attached 
to Fred Currie’s Copperweld Company. Presently Fred him- 
self arrived and we discovered that the two gentlemen afore- 
said were none other than Lou Mathy, vice president of the 
Key Company, St. Louis, Missouri, and Bart Braznell, chiet 
engineer of the same estimable institution. Thereafter we 
spent a most enjoyable evening, first, engaging in a spirited 
joust of vessel, skipper, and able seamen, a speculative pas- 
time from which Don emerged with a nice stash of matches. 

Over an excellent dinner we then had a most elevating dis- 
cussion that ran the gamut from martial preparedness to mari- 
juana, via euphemisms and other literary tish-tosh, and out 
of this delightsome conversational binge, we further dis- 
covered that our St. Louis visitors were both well informed 
and extremely pleasant people. Towards the heel of the eve- 
ning we took the Missourians mildly to camp in a gin rummy 
game and because of this outstanding feat have a mind to 
claim the gin championship of Missouri. 

Anyway, in toto, as the lawyers say, it was a highly enter- 
taining seance and we would just like to remark in closing 
that if Lou Mathy and Bart Braznell are really representative 
of St. Louis citizenry, the considerable village that was 
founded back yonder by Pierre Laclede must be a pretty nice 
place in which to live. 


PIPELINERS LASH THE GREENSWARD 


We hied to Bakersfield on a recent Thursday and attended 
a meeting of the Western Pipe Liners Club that was held in 
the celebrated Maison Jaussaud, an attractive night spot, just 
outside of the Valley oil metropolis. The affair began with. a 
golf tournament or at least something remotely resembling a 
golf tournament, at the Bakersfield Country Club, and what 
the boys did to the fairways may be responsible for a some- 
what peculiar happening that took place later. 

We are told that after the gang left, all the signs reading, 
“Please replace the turf!” were taken in and a new lot, bear- 
ing the legend, “Please returf the place!” were set out. ‘The 
dinner in the evening was a gastronomic treat, featuring 
Bakersfield caviar, a delectable concoction, and steaks that 
were as tender as fresh sunburn. Frank Coyle, Tide Water 
Associated pipe line chief and president of the Pipe Liners 
Club, mc’d the dinner in his usual competent and pleasing 
manner, and was well aided in the process by ex-prexy, Jack 
Pate, Union Oil Company’s southern district superintendent; 
and current secretary, Charlie House, southern district super- 
intendent for General Petroleum Corporation. 

One of the highlights of the dinner was the presentation of 
golf prizes by Don Frame, the Texas Company’s Valley super- 
intendent, who, in this exercise was assisted by a new sleight- 
of-hand sensation, Johnny White, of Union Oil Company’s 
Valley staff. Johnny made the prizes disappear and reappear 
with all the aplomb of a Houdini, and if this lad doesn’t watch 
out, he is going to get himself appointed entertainment chair- 
man one of these fine days. About 50 top petroleum people 
attended the gathering, including a number of well known re- 
tired executives, and everyone very obviously had a good 
time. Next meeting of the Western Pipe Liners Club will be 
held in Los Angeles in January. 


DRILLER IS GOOD GOLFER, NATURALLY! 

Gene Reid, a Compton, California, lad, who made good in 
the contract drilling business has just been signally successful 
in an altogether different enterprise. According to one of our 
best undercover men, Fred Hanson, vice president of the 
California Bank, in charge of oil loans, Gene was recently 
playing golf on the Stockdale Country Club course at Bakers- 
field and on the 10th hole, a 125 yarder, his tee shot fell a 
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little short of the green but rolled on up and finally trickled 
into the cup for a hole in one. 

Witnessing this tremedous accomplishment was a trio of 
reputable petrologists, to wit, Bill Comstock, Bob McCarthy, 
and Roger Brown. We understand that Gene had been work. 
ing On this project for 25 years and now that he has learned 
how to do it will be glad to tip off any other excavator to the 
modus operandi. Gout, inciaentally, is rather a precarious 
pastime for the son of a protestant minister—Gene’s dad used 
to be pastor of the Congregational Church in Maricopa—but 
from what we hear the golting contractor never resorts to the 
fairway-scorching expletives that most of us employ. One of 
Gene’s school chums in Maricopa was Joe Robinson, presi- 
dent of Santa Fe Drilling Company, which reminds us that 
a few nights ago we bumped into Frank “Pancho” Gegs, 
Leo Goss, and Hal Fullerton, three of the Santa Fe higher- 
ups, in a local hostelry. 

In a short time we were joined by Duke Follansbee, the 
Universal Consolidated veep, and one of his top engineers, 
Lee McFarland, whereup the drilling art in all its phases was 
given quite a going over. Santa Fe Drilling Company is one 
of the largest contractors in California, with about 16 Tigs 
in foreign service, and another 6 or 8 taking care of domestic 
requirement. 


HERE AND THERE 


By way of last minute roundup, Len Price has been elected 
Big Shot of the Nineteeners for the next year. Ed Pellegrin, 
the Macco Corporation veep, and Howard Pyle, president of 
Monterey Oil Company, recently hooked and landed a 227'4- 
Ib marlin. It took almost three hours and a lot of pretty sharp 
navigating by Howard before Ed was able to bring the big 
fish to gaff. Open house at the Chiksan offices and plant out at 
Brea was a very pleasant occasion and the diverse operations 
in the neatly ordered plant.departments were most impressive. 
W. H. Geis well known oil consultant, and Mrs. Geis have 
just started on an around the world tour that will keep them 
away from home for a full year. 
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Meetings 


A 





Nov. 5-6—American Association of Pe- 
troleum Geologists, Pacific Section, an- 
nval meeting, Hotel Biltmore, Los Angeles, 
California. 

Nov. 9-11—Geolegical Society of Amer- 
ica, annual meeting, Royal York Hotel, 
Toronto, Ontario, Canada. 

Nov. 9-12—American Petroleum Institute, 
annual meeting, Conrad Hilton Hotel and 
Palmer House, Chicago, Illinois. 

Nov. 12-13—Society of Exploration Geo- 
physicists, midwestern meeting, Adolphus 
Hotel, Dallas, Texas. 

Nov. 19—National Industrial Conference 
Board, Schenley Hotel, Pittsburgh, Pennsyl- 
vania. 

Nov. 19-20—National Association of Cor- 
rosion Engineers, Western region, fall 
conference, Biltmore Hotel, Los Angeles, 
California. 

Nov. 19-20—Annual Instrument Short 
Course, Los Angeles Harbor Junior College, 
applied technology division, Wilmington, 
California. 

Nov. 20—Natural Gasoline Association 
of America, Panhandle-Plains Regional 
meeting, Herring Hotel, Amarillo, Texas. 

Nov. 29-Dec. 4—American Society of Me- 
chanical Engineers, annual meeting, Stat- 
ler Hotel, New York, New York. 


Nov. 30-Dec. 5—Exposition of Chemical 
Industries, 24th biennial run, Commercial 
Museum and Convention Hall, Philadelphia, 
Pennsylvania. 

Dec. 1-4—Corrosion Conference, Univer- 
sity of Oklahoma, Norman, Oklahoma. 

Dec. 6-8—Chemical Specialties Manufac- 
turers Association, Inc., annual meet- 
ing, Mayflower Hotel, Washington, D. C. 

Dec. 7-9—Oil Industry Information Com- 
mittee, Waldorf-Astoria Hotel, New York, 
New York. 

Dec. 13-16—America Institute of Chemi- 
cal Engineers, annual meeting, Hotel Jef- 
ferson, St. Louis, Missouri. 

Dec. 28-29—-American Chemical Society, 
Division of Industrial and Engineering Chem- 
istry, 1953 Symposium, University of Michi- 
gan, Ann Arbor, Michigan. 


1954 


Jon. 11-15—Society of Automotive Engi- 
neers, annual meeting and engineering 
display, Sheraton-Cadillac and Statler Hotels, 
Detroit, Michigan. 

Jan. 18-20—Pipe Line Contractors Asso- 
ciation, annual meeting, Shamrock Hotel, 
Houston, Texas. 

Jon. 18-22—American Institute of Elec- 
trical Engineers, winter general meeting, 
Statler Hotel, New York, New York. 

Jon. 21-22—American Industrial Confer- 
ence Board, Astor Hotel, New York, New 
York, 

Feb, 15-17—American Petroleum Insti- 
tute, Lubrication Committee, Shera- 
ton-Cadillac Hotel, Detroit, Michigan. 

feb. 26—Natural Gasoline Association 
of America, Permian Basin regional 
meeting, Lincoln Hotel, Odessa, Texas. . 

March 1-5—American Society for Test- 
ing Materials, Spring Meeting, Shoreham 
Hotel, Washington, D. C. 

March 3-5 American Petroleum Institute, 


Southwestern District, Rice Hotel, Houston, 
Texas. 
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REMOVE 
THE DANGER 
OF 
OPEN AREAS 








Here's the Solution ! 


Blaw-Knox Electroforged Steel 
Grating is the ideal ‘‘coverage”’ 
for unprotected pits, light wells, 
basement stairways and other 
hazardous open areas. It is a one- 
piece steel ‘‘material’’ that pro- 
vides safe footing under any 
conditions, and admits the maxi- 
mum of light and air. Strong... 


Send us dimensional sketch 
We will then forward you price 
on grating cut to exact size. No 
nuts, no bolts, no special tools 
required. Don’t delay... write 
today and make those danger 
spots both safe and usable! 


BLAW-KNOX COMPANY 


Silent ... Secure. Thousands of Grating Department 

: : : 3 BLAW-KNOX EQUIPMENT DIVISION 
installations are still on the -job has soueals Gas Galnw 

after 20 years of traffic! Pittsburgh 22, Po 











CASING-HEAD GAS Operates this 











WISCONSIN - POWERED 
Pumping Unit 






Here is the next thing to Perpetual 
Motion . . . a Wisconsin-Powered 
Pumping Unit, mounted on a pipe 
skid frame, one side member of 
which serves as a casing-head gas 
volume chamber, tapping the well 
at one end and feeding a constant 
supply of ‘‘no cost’’ fuel to the en- 
gine at the other end. This unit is 
operating in the Oklahoma Osage 
Indian Reservation area, near Herd. 
This engine is equipped with a 
Combination Carburetor to permit 
operating on gasoline when the 
casing-head gas is ‘drowned out”. 
The versatility, economy and steady- 
going dependability of Wisconsin Air-Cooled Engines 
in oil field service, on all types of utility units, is today 
a firmly established tradition. The special suitability of 
Wisconsin Engines for this kind of service has been con- 
clusively proved not only by performance records of 
many leading oil producers and pipe line operators, 
but also through continuous field testing. ‘ 

Any job that can be handled within a 3 to 36 hp. 
range, can be handled to maximum advantage with 
Wisconsin Heavy-Duty Air-Cooled Engine Power. 


WISCONSIN MOTOR 


Corporation 


TO FIT THE 
MACHINE 





WRITE TO HARLEY SALES CO. 
619 S. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
S05 SOUTH MAIN ST., WICHITA, KANSAS 
Olt FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES OF UTILITY UNITS. 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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Baker 9X Dozer... only 96 wide 


SPECIFICATIONS 





9X: Blade 46” high, only 96’ wide.* Drawbar hp—72. 
15X: Blade 51” high, only 96” wide.* Drawbar hp—109. 


*Both the 9X and 15X can be hauled anywhere— 
day or night—without special highway permits. 


Throughout the petroleum industry the 
revolutionary Baker 9X Dozer is accepted 
as a time and money saver! 

Why? Because the 9X is the only 
proven big bulldozer which offers both 
tractor and dozer frame built into one 
integral unit. 


What Does This Mean to You? It 
means you can now get a big capacity bull- 


dozer in a compact package—designed to 
gain full advantage of weight and gravity. 
The result is maximum down-pressure— 
peak yardage under all conditions—and 
fast, flexible action. The 9X bites deep— 
down to 13” below ground level—and lifts 
high, up, to 37”. And the weight distribu- 
tion is right . . . no need to remove the 
blade when pulling heavy loads, 


Get the Facts—NOW— ask for Bul- 
letin 896-A. The Baker Manufacturing 
Company, Springfield, Illinois. 


It’s Baker, A-C for the Oil Fields! 











June 17-19—American Petroleum Ins}j. 
tute, Division of Production, Eastern di. 
trict, Greenbrier Hotel, White Sulphy 
Springs, West Virginia. 

March 4-5—American Gas Association, 
Transmission and Storage Conference 
Jung Hotel, New Orleans, Louisiana, 

March 8-10—American Institute of Chemi. 
cal Engineers, Statler Hotel, Washington, 
. C. 

March 15-19—National Association of 
Corrosion Engineers, annual meeting 
Kansas City Municipal Auditorium, Kansq; 
City, Missouri. 

March 17-19—American Petroleum Insti. 
tute, Division of Production, Mid-Continen 
District, Skirvin Hotel, Oklahoma City, Oklg, 

March 25—Naticnal Industrial Confer. 
ence Board, Ambassador Hotel, Los Ap. 
geles, California. 

March 25-26—New England Gas Associg. 
tion, Statler Hotel, Boston, Massachusetts, 
April 8-9—American Petroleum Institute, 
Division of Production, Rocky Mountain Dis. 
trict, Townsend, Gladstone and Henning 

Hotels, Casper, Wyoming. 

April 12-15—Society of Automotive Engi. 
neers, national aeronautics meeting, Statler 
Hotel, New York, New York. 

April 21-23—Natural Gasoline Associa. 
tion of America, annual convention, Baker 
Hotel, Dallas, Texas. 

May 2-4—Independent Petroleum Asso. 
ciation of America, midyear meeting, 
Cosmopolitan Hotel, Denver, Colorado. 

May 3-5—American Petroleum Institute, 
Lubrication Committee, Skytop Lodge, Sky- 
top, Pennsylvania. 

May 3-5—American Geophysical Union, 
annual meeting, National Academy of Si- 
ence, Washington, D. C. 

May 6-7—American Petroleum Institute, 
Pacific Coast District, Division of Production, 
Statler Hotel, Los Angeles, California. 

May 9-12—Liquefied Petroleum Gas Asso- 
ciation, annual convention, Conrad Hilton 
Hotel, Chicago, Illinois. 

May 10-12—American Petroleum Insti- 
tute, Division of Transportation, Products 
Pipe Line Conference, Warwick Hotel, Philo- 
delphia, Pennsylvania. 

May: 10-13—American Petroleum Insti- 
tute, Division of Refining, midyear meeting, 
Rice Hotel, Houston, Texas. 

May 16-19—American Institute of Chemi- 
cal Engineers, Conrad Hilton Hotel, Chi- 
cago, Illinois. 

May 20-21—National Industrial Confer: 
ence Board, 38th annual meeting, Wal 
dorf-Astoria Hotel, New York, New York. 

May 31-June 5—American Petroleum In 
stitute, Division of Production, midyear 
committee conference, St. Francis Hotel, San 
Francisco, California. 








NOMADS TO MEET 

New York, N. Y., Chapter, First Monday 
of the Month, Biltmore Hotel, New 
York. Secretary, O. B. Latrobe. 

Houston Chapter, Second Monday of the 
Month, Ye Olde College Inn, Houston, 
Texas. Secretary, Harry E. Estes. 

Los Angeles Chapter, Second Wednes- 
day of the Month, Jonathan Club, Los 
Angeles, Calif. Executive Secretary, 
Wallace A. Sawdon. 

Tulsa Chapter, Third Friday, ‘‘After 
Five’’ Room, Hotel Tulsa. Secretary, 
Gilbert Swift. 

Dallas-Fort Worth Chapter, Dallas, 
Texas. First Monday of the Month. 
Secretary, M. W. Hiltpold. 
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FIRST API BOARD OF DIRECTORS. First row, seated: A. C. 
Bedford, chairman of the National Petroleum War Service Com- 
mittee, and chairman, board of directors, Standard of New Jer- 
sey; M. L. Requa, director, Oil Division, U. S. Fuel Administra- 
tion; J. W. Van Dyke, president, Atlantic Refining; George S. 
Davison, president, Gulf Refining; T. A. O’Donnell, director of 
production, Oil Division, U. S. Fuel Administration; H. L. 
Doherty, president, Cities Service; E. W. Clark, president, Union 
Oil of California; H. E. Felton, president, Union Tank Line; and 
R. D. Benson, president, Tide Water Oil Company. 

Second row, seated: E. C. Lufkin, president, The Texas Com- 
pany; Martin Carey, general counsel, Standard Oil of New York; 
Edward Prizer, president, Vacuum Oil; Ivy Lee, director of pub- 
licity for National Petroleum War Service Committee during 
World War I; Samuel Messer, president, Emlenton Refining; J. C. 
Donnell, president, Ohio Oil; A. G. Maguire, U. S. Fuel Adminis- 
tration; W. P. Cowan, former president, Standard (Indiana); H. M. 


This central agency includes all branches, directs 
research and information services, provides a 
means of exchanging ideas in discussion groups, 
develops high efficient standards for equipment 


In a broad sense, the American Petro- 
leum Institute is like a large university 
—a great educational center and clear- 
Ing house for petroleum history and 
petroleum progress. 

Thousands upon thousands of oil 
men have contributed to its success. 


erally. 
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Their goal is and has been a common 
one — the advancement of the arts and 
sciences of the industry specifically, 
and the betterment of mankind gen- 


EXCLUSIVE 





Blackmer, president, Midwest Refining; J. S. Cosden, president 
Cosden and Company. 

Third row, standing: W. C. Teagle, president, Standard of New 
Jersey; J. E. O’Neil, president, Prairie Oil and Gas; H. F. Sinclair 
president, Sinclair Oil and Refining; J. H. Markam, Jr., Tulsa 
Oklahoma, producer; George W. Crawford, president; Ohio Fue! 
Supply; J. Howard Pew, president, Sun Oil; C. C. Smith, assist 
ant secretary and treasurer of petroleum commitee for W.W.|! 
J. A. Moffett, secretary of the committee; J. F. Guffey, president 
Natural Gas Association of America; J. H. Barr, president, Na 
tional Supply; Frank Haskell, president, Mid-Continent Oil and 
Gas Association; W. S. Farish, president, Gulf Coast Oil Associ 
tion; M. J. Byrne, president, Independent Oil Men’s Associatio: 
J. A. Middleton, U. S. Fuel Administration; R. L. Welch, sec! 
tary and general counsel, Western Petroleum Refiners Association 
and A. P. Coombe, president, Standard Oil of Ohio. These mem 
bers of World War I oil committee became API directors. 


Aside from administrative function 
the Institute work is done largely by 
volunteers. The results that have been 
achieved are striking examples of what 
can be accomplished cooperatively 
an industry known for the intensity « 
the rivalry among its competitive unit 

The Institute is comprised of w: 
ing committees, literally hundreds « 
them. Their reports and studies repr« 
sent the pooled thinking and the be 
knowledge in the industry. Thei 
achievements have reached such 
magnitude that they are immeasurabk 
in terms of money or in that incalcul 
able factor, human life. itself; This 
committee work is conducted on s 
large a scale at the present that in 195 
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API 
alone more than 150,000 oil men at- The Institute, by edict and policy, within the framework of the law. 
tended API-sponsored meetings, shar- does not concern itself with controvers- _ The objectives were set forth ip 
ing or participating in discussions ial or comeptitive matters. Its studies simple terms in its charter. They are: 
about industry-wide problems. At the and work are limited to those things 
32nd annual meeting in Chicago last that are for the common good of the 1. To afford a means of coop- 
November, more than 160 separate industry, and on which there is com- eration with the government in all 
meetings, the bulk of them on the com- mon agreement. It does not, for ex- matters of national concern. 
mittee level, were held over a period ample, study or discuss prices in any 2. To foster foreign and do- 
of several days. way, shape or form, as these are regu- mestic trade in American petro- 
Recognized at home and abroad for lated entirely by competition, and the leum industry in all its branches; 
its integrity and the scope of its work, laws of supply and demand. It will not 3. To promote, in general, the 
the API has compiled a proud service enter any area which might have any interests of the petroleum indus- 
record, which, among other things, effect on normal competitive forces. try in all its branches; 
provides: API does not “represent’ nor serve as 4. To promote the mutual im- 

1. A unified organization to ”  appy for the oil ——. : provement of its members, and TV 

cooperate with federal and state nae BIS BOpeesoMative Gf the cuties the study of the arts and sciences Sta 
. oil industry operating in the United : 3 ; ; mt, 

governments, and to present oil S I “amie, lt d connected with the petroleum in- Fu 

industry facts and statements tates. Its membership is scattere dustry. the 

when invited to do so; throughout the country. Some are big, of 
. some small, some are old, some new. : . 

2. Representative panels to They are engaged in almost every en- So many and varied are the Insti- 
work with non-governmental terprise having to do with petroleum. tute’s activities that it is impossible a 
agencies and with other industries At the last annual meeting in Chicago, with brevity to enumerate or describe ee 
to study and seek the solution of more than 6400 persons registered them. They enter the fields of equip- i 
common problems; and attended sessions. Comparing this ment standardization, design, care, and — 

3. Open forums for the discus- with the registration of 420 at the first $004 practice in its use; fundamental in 
sion of intra-industry technical annual meeting in Washington in 1920 29d applied research; accident and ow 
and engineering problems and for provides a graphic illustration of its ite prevention; waste disposal; testing J 
the development of recommended growth in little more than three de- | ™ethods; prevention of corrosion; col- e 
standards for certain types of cades. lection and dissemination of statistics; F 
equipment, materials and good The American Petroleum Institute Pipe line, highway, waterway, and rail- oil 
practice in their care and use; came into existence on March 20, Way transportation; public informa 

4. A central agency, open to 1919. An outgrowth of the National ae education; ptshctsgenn An metal- its 
all, for the collection of facts Petroleum War Service Committee of urgy; eae eee ature, Ong tic 
about the oil industry, and a re- World War I, it was established to con- —_ "©€T!NS; agriculture, and anpeary 20 
pository of authoritative informa- tinue in peacetime as much of its war- _Major activities are indicated by the m: 
tion about it. time cooperation as could be conducted names of the four divisions, viz., Divi- sa 

sion of Production, Division of Refin- 
ing, Division of Marketing and Divi- Pr 
API Convention, 1953 sion of Transportation; by the Depart- - 

ments of Information; the American 
Broad Coverage of Drilling and Production Methods es Ses 2 ee 
the tax arm of the organization; the De- fo 
API’s culmination of its yearly Monday with a dinner meeting of partment of Technical Services, which . 
efforts to forward the cause of the the central committee on drilling embraces safety and fire protection, en- if 
industry, will be an outstanding and production practices planned. gineering, agriculture, and medical ad- ti 
33rd annual convention. Tuesday morning will also be de- visory services; the Department of Sta- ' 
Opening with registration and voted to various committee meet- tistics; and by functional committees yo 
committee meetings on Sunday aft- ings. Of special interest in the Di- of the board of directors such as 
ernoon, November 8, the program is vision of Production will be the Awards, Defense Services, Financial . 
scheduled almost around the clock afternoon session where C. L. Orn, and Accounting, Highways, National ’ 
through the closing session of the Ohio Oil, reports on operations in Oil Policy, Public Relations, Funda- . 
joint meeting to be held the follow- the tidelands and Lon Putman, mental Research, Crude Oil Reserves ; 
ing Friday morning when the Cen- Gulf, on operations on federal lands and Safety. One of the API’s largest i 
tral Committees on Accident Pre- in the Rocky Mountains. and most far-reaching activities is the C 
vention and Fire Protection will At the general session Wednesday Oil Industry Information Committee R 
hold the floor. Attendance is ex- morning, Pure Oil Company’s L. — the public relations program. 
pected to exceed 6500 members of S. Wescoat, chairman of the API’s The achievements of the API are P 
the oil fraternity and to push the _ board of directors will preside. Re- many over its 34 years of history. ‘ 
total attendance at annual meetings marks of the API president, Frank Probably the most outstanding is the ye 

held since its inception in 1920 to Porter will precede addresses by vast committee structure of the API it- 
over 90,000. John J. McCloy, chairman of the self, and the regional, divisional, and in 
In the Division of Production, board of the Chase National Bank annual meetings. Through these, the A 

Monday’s session on Fundamental of New York, and Governor John- working knowledge of many oil com- ‘ 
Research will feature addresses by ston Murray of Oklahoma. panies, much of which would be jeal- ie 
Robert E. Wilson of Standard of In- Drilling Research Inc., will re- ously-guarded secrets in most indus- ‘ 
diana, chairman of the Research _ port investigations of rock failure tries, is shared regularly with the en- L 
Committee, and T. W. Nelson of in percussion at the Wednesday tire industry, interested government : 
Socony-Vacuum, chairman of the group session. agencies and the public generally. t 
Advisory Committee. Reports on At the final general session These discussions, and the ever- t 
the fundamentals of hydrocarbon Thursday morning, three addresses higher standards established by the s 
behavior, the mechanism of the dis- are planned by P. C. Spencer, presi- committees, have saved the industry V 
placement of oil from porous ma- dent of Sinclair Oil Corporation, and the public probably many millions t 
terials, and a study of near-shore Lewis W. Douglas, chairman of the of dollars. Unquestionably, they have 
recent sediments and their environ- board, The Mutual Life Insurance hastened by years the adoption of many P 
ments in the Northern Gulf of Mex- Company, and Douglas McKay, new techniques which have made pos- 

: 4 - v 

ico will be given. Committee meet- Secretary of Defense, Petroleum sible the rapid advances of the industry I 
ings are also scheduled all day Administration for Defense. in the last 30 years. ; 
Particularly outstanding too are the 
1 
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TWO API PRESIDENTS. Thomas A. O’Donnell, director of 
production, Oil Division, U. S. Fuel Administration, was 
elected president in 1919 when API was organized. He was 
elected five times in the first five years. Frank M. Porter, presi. 


former president of The Texas Com 
pany, November 11, 1931 to Novem 
ber 16, 1932; Judge C. B. Ames, gen 
eral counsel and later chairman of the 
board of The Texas Company, Novem- 
ber 16, 1932 to May 17, 1933; Axtell 
J. Byles, former president of Tidewate! 
Associated Oil Company, May 17 
1933 to September 28, 1941; William 
R. Boyd, Jr., September 28, 1941 to 
November 9, 1949; Baird H. Mark 
ham, chairman of the American Pe 
troleum Industries Committee, served 
as acting president for the period of 
November 9, 1949 to May 1, 1950 
when Frank M. Porter, president of 
Fain-Porter Drilling Company, and 
former president of Mid-Continent Oi! 
and Gas Association, took office 
Porter is still president. 

The accomplishments of the Insti 
tute in the standardization of oil field 
equipment is probably its greatest 


In the old days, threaded connec 
tions on accessory equipment in the 
drill stem, in joints, collars and bits 
rarely fitted together, if they came 








API Convention, 1953 


National Convention 


Saturday, November 17, will cover 
low pressure storage tanks and an- 
other will be held on refinery valves. 
Safety and relief valves will be the 
subject of the afternoon session. 

The Sunday program includes 
Petroleum Products, Mechanical 
Equipment and Centrifugal Pumps, 
at 9 a.m. At 2 p.m. Automobile Re- 
search, Refining Inspection Supe! 
visors, and Valves will be discussed 
Monday meetings 
will cover unfired pressure vessels, 
the program committee, instru- 
ments, and electrical equipment, 
nominating committee report, ad- 
visory committee report, smoke and 
fumes technical advisory committee 
report. Tuesday morning at 9 a.m. 
two committees will hold meetings, 
one on refinery equipment and the 
other on smoke and fumes. 
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and TWO ORGANIZERS. A. C. Bedford, chairman of the board, 
nces Standard Jersey, and Mark L. Requa, head of Oil Division, U. S. 
1 in- Fuel Administration during World War I, helped push through 
the formation of API. Bedford has been called the “Father 
of API.” Both served on World War I petroleum committee. dent of Fain-Porter Drilling Company, took office in 1950. 
> Insti- 
mane recommended standardization pro- the entire membership of the NPWSC 
e ti grams which took the chaos out of the became the API’s first board of direc- 
cea production and refining fields, both in tors. The first board numbered 40 per- 
on a equipment and its physical operations. sons; today, there are 129 on it. 
it oat In the same category are the recom- O Donnell, who was president of the 
testin mended safety and fire protection prac- California Petroleum Corporation, was 
- i tices which have minimized the dan- elected first president of the Institute. 
tistien ger element in industry operations and Welch, a former Iowa lawyer who had 
id rail in the handling of flammable gasoline, been counsel for the independent job- 
fore. oils and other volatile fluids. bers in that state, was named the staff 
nares Still, other important operations are and administrative head, with the title 
+ engi- its statistical reports on industry opera- of General Secretary and General 
~_ tions, which are available long before Counsel. 
by the government statements, and its infor- O’Donnell was elected five times 
Divi mational services, which answer thou- _— during the first five years of API exist- 
"Rete sands of inquiries yearly, and cover the ence. Other API presidents, and their 
1 Divi publication of many pamphlets and tenure in office, were: J. Edgar Pew, 
depart booklets about oil history and progress __ vice president of Sun Oil Company, 
aia as well as factual and technical books. | from December 11, 1924 to January 
aes Under API sponsorship, the indus- 21, 1926; William S. Farish, president 
he De- try has worked out recommendations of Humble Oil and Refining Company, 
which for a uniform system of accounting January 21, 1926 to December 9, 
nae practices. The annual report of the 1926; E. W. Clark, vice president of ‘ 
vee oa API’s reserves committee gives the na- Union Oil Company of California, De- single achievement. 
of Sta- tion a concrete estimate of its proved cember 9, 1926 to December 5, 1928; 
pore reserves of crude oil still buried in the | Edwin B. Reeser, president of Barns- 
ak as earth. Still other highlights of API ac- _— dall Oil Company, December 5, 1928 
ce tivities are its vocational training pro- | to November 11, 1931; Amos L. Beaty, 
stleadl gram, a $700,000 a year fundamental 
Pende ys anand program and numerous spe- 
cial studies. 
pew _ Headquarters of the API have been : b 
i. in New York City since its founding. API Refining Sessions at 
eine Currently the main Offices are in the ion W. Newten. APt wi ’ 
: Radio City section of Manhattan. Re- pe fo Pe ntagges ya af 
— gional offices are maintained in Wash- at oe Sere ore fe >: at = 
. istory. ington and Dallas, Texas. A statistical pane oo a: a N oncay 
te collection and service staff is main- : _ d eae Mi ; sq - 
APLit. tained in Los Angeles, California. Mee ys eat Of Magnolia Petro 
oat _ Chief among the individuals active ion cenpeny. bd d Coki will 
a the in the formation of the Institute were Reside Pi AY. hi 1 "Ee of 
+ A. C. Bedford, chairman of the board ae en 4 Oil C a cH YY. 
ye jeal- of Standard Oil Company (New Jer- ee ee er ee ee ni Minit 
e | ey), who, in retrospect, has been Martin, Standard Oil Development 
indus- called the “Father of the API:” Mark Company. A second paper on “Lum- | 
the en- L. Requa, wartime head of the Oil Di- mus Continuous Contact Coking 1n_ committee. 
on vision of the U. S. Fuel Administra- Process,” will be given by Valen- 
ver. | tit; Thomas A. O’Donnell, director of Oe se 
by the ments agp Division, a," e, all of Lummus Corp- 
ndustry We obert L. Welch, secretary of the Meetings of the Division of Refin- 
ili on = — Petroleum Refiners Associa- ing will begin at 9 a.m. Thursday, 
y hav All w . November 5, at the Conrad Hilton 
— iti on = when the subcommittee on corro- 
pve Which functioned so well in World War es we ee Cee SS ee 
. l, with Bedford as chairman. With the chairman. One meeting at 9 a.m. 
are the incorporation of the Institute in 1919, 
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API 


STAN DARDIZA- 
TION. Carl A. Young. 
right, became director 
of the API Division in 
1924 and launched a 
campaign to make 
equipment to stand- 
ard specifications. In 
1928 W. G. Skelly of 
Skelly Oil Company 
backed up the stand- 
ardization program 
and called for greater 
effort to make equip 
ment parts useful in 
more places. 


from different manufacturers. And 
there were times, too, that they didn’t 
fit, even if they did come from the 
same manufacturer. 

Things are different now. To be sure, 
drilling for oil still has its share of 
heartbreaks and headaches. But stand- 
ardization has taken the sting out. of 
many of the modern problems. 

So much so, in fact, that a driller can 
sit in the deepest, darkest part of 
Africa, order component parts of a 
drilling rig from manufacturers located 
in 15 different countries, and know 
that the parts will mesh perfectly, when 
they arrive at his jungle headquarters. 

Industry leaders have remarked time 
and again that if API had accomp- 
lished nothing else in its three decades 
of history than its production stand- 
ards and specifications, % had more 
than justified its existence as a trade 
association. 

The record shows that standardiza- 
tion came in for its share of discussion 
at the very first meeting of the Institute 
in 1920. In 1923, the API Board of 
Directors authorized the appointment 





of several committees to work out an 
approach aimed at solving the prob- 
lem. 

In May 1924, the Institute hired a 
young man who had been an executive 
with an equipment manufacturer. He 
was appointed director of the Division 
of Standardization, which was later to 
become the API Division of Produc- 
tion. This was Carl A. Young, who re- 
tired last July 1 as director of the Di- 
vision of Production. 

In 1925 the Central Committee on 
Standardization of Oil Field Equip- 
ment was organized to govern all ac- 
tivities of the program. The late J. Ed- 
gar Pew, then vice president of Sun Oil 
Company, was the first chairman. He 
served until 1946 when he was suc- 
ceeded by John R. Suman, vice presi- 
dent of Standard Oil Company (New 
Jersey). 

The Institute directed that its work 
would be concerned with the prepara- 
tion and publication of specifications 
and recommended practices on all 
major items of equipment used in oil 
production. The general objectives 





Pipeliners will find the Division 
of Transportation’s part of the 33rd 
API meeting sufficiently diversified 
to satisfy every taste. Included 
among the technical papers to be 
presented at the all-day sympos- 
ium on Tuesday, November 10, are 
discussions of pipe line transporta- 
tion of propane, electronic “brains” 
to solve pipe line problems, cor- 
rosion control technique develop- 
ments, advances in pipe line con- 
struction techniques, the future of 
lease tankage, and formulas to aid 
in selecting the proper pipe diame- 
ter for minimum investment. 

The story ‘of the “Big Inch-by- 
Inch” and how it was laid across the 
rugged Canadian Rockies will be re- 
vealed in a full-length color movie 
by H. H. Anderson of Trans Moun- 
tain Pipe Line Company, as an 
added Tuesday attraction. 

For the opening session, with P. 
C. Spencer presiding, features will 
include an address by Robert B. 
Murray, Jr., Under Secretary of 
Commerce for Transportation, and 





Transportation Division Has Comprehensive Program 


API Convention, 1953 


an address by W. L. Davidson, di- 
rector of the office of Industrial De- 
velopment, Atomic Energy Com- 
mission. “Operations Greenhouse,” 
a documentary color movie on 
proof-testing of atomic weapons, 
will highlight the program. 
Spencer, vice president for trans- 
portation of the API, will present 
the annual API certificates of ap- 
preciation to outstanding transpor- 
tation men. Another feature address 
will be given by A. A. Stambaugh 
of Standard Oil of Ohio. 
Committee meetings will get a 
head start on the major program, 
with the first committee group as- 
sembling Saturday, November 7, 
and the discussions will continue 
Wednesday afternoon. Numerous 
joint meetings involving up to 10 
different interest groups will be held 
on Monday. Major committee dis- 
cussion topics of interest to pipe- 
liners include construction prac- 
tices, lease-tank practices, field 
welding, corrosion, engineering law 
and regulation, pipe-line technology. 
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were: (1) simplification of sizes, grades 
and designs; (2) standardization of dj. 
mensions which affect interchangeabjl. 
ity (3) stabilization and improvement 
of quality; and (4) development of eco. 
nomical practices for care and use of 
equipment. 

It is difficult to calculate the Savings 
to the industry of the standardization 
program that resulted. It has been estj. 
mated, however, that it effects a say. 
ings of more than $50,000,000 each 
year. It is of interest to note that the 
value of products made annually to 
API standards is on the order of a half 
billion dollars, not taking into account 
materials manufactured and distributed 
abroad. 

Every year, standardized equipment 
saves countless men hours of labor ip 
drilling operations. This efficiency 
makes itself felt by both speeding up 
and increasing production of crude oil, 
Standardization, then, has through the 
years exerted a direct and an important 
influence on the capabilities of the in- 
dustry to find and produce ever-in- 
creasing supplies of oil. The govern- 
ment has acknowledged the value of 
API specifications. It made them man- 
datory during the critical years of 
World War II when oil was fueling the 
Allies on the road to victory. 

In 1928 when the standardization 
program had been in operation for 
only five years, W. G. Skelly of the 
Skelly Oil Company spotlighted its 
contributions and urged its widespread 
acceptance in an address delivered be- 
fore the API ninth annual meeting. 

“Proper standardization will result 
in reducing our investments in inven- 
tory of materials, both to the operators 
and the manufacturers,” Skelly said. 
“One operator reported that he had 
over 50,000 different kinds of material 
in his warehouses due to the variety of 
sizes and brands in general use.” 

Skelly cited the following typical 
reductions in inventory, made possible 
through API standardization in its first 
five years: 

Cable Drilling Tool Joints: Before 
standardization, 306; reduced to 11 
API sizes. 

Derricks: Before standardization, 
over 200 different sizes; reduced to 1! 
API sizes. 

Rotary Drilling Taper Joints: Before 
standardization, over 200 different 
sizes; reduced to seven API sizes. 

“What does all this mean to us as 
executives?” Skelly asked. “It means 
that instead of installing and paying for 
large departments in our own orgail 
zations to prepare our own specifica- 
tions, we can secure them through the 
Institute at a very nominal sum. It 
means that we will receive an article 
under a better specification than any 
single company could prepare because 
it would be practically impossible for 
any single company to find in its own 
organization the wide practical expe 
rience and technical advice necessary 
to properly prepare a national specifi- 
cation. On the question of master gages 
alone, which is the fundamental cor 
nerstone of any progressive standardi 
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Chrysler Power 

provides modern 
solution to age-old 

problem of irrigation 

















Early last summer, the owner of 
this 640-acre farm near Williams- 
burg, Virginia, decided to irrigate 
120 acres. Taking his water from 
the nearby James River, he irri- 
gated 70 acres of corn, 50 acres of 
soy beans. Water was pumped at 
the rate of 960 gallons per minute, 
fourteen hours a day, seven days 
a week. Each acre required ap- 
proximately 36,000 gallons. 

The results were astounding. 
Not only did this farmer save his 
crops during an especially dry 
summer, but his corn and soy bean 
yields actually increased 100% 
over the year before. In each case, 
1952 was considered a normal year. 

What this farmer did with his 
Hale Model CIRV Pump demon- 
strates again the effectiveness of 
Chrysler Power. Here the 331- 
cubic-inch displacement Model 20 
V-8 Engine is used because the 
manufacturer wants great power 
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Industrial Engines 


HORSEPOWER 


Photo courtesy Hale Fire Pump Company, Conshohocken, ! 






with light weight, continu 
economical operation. 
Manufacturers find Chry 
Engines ideal for almost 
equipment requiring extra po 
without extra weight. Manut 
turers also find they can or 
engines equipped by Chrysler 
meet the needs of the equipm: 
and their customers. For exam} 
Chrysler Engines can be supp! 
with gasoline, natural or lig 
propane gas burning carbureto 
standard or gear-driven front e1 
12 or 24 volt electrical system 
Chrysler Industrial Engines 
not expensive. Production 
methods, adapted to specializ 
industrial engine building, provid 
a custom-built engine at m 
production prices. See a Chrys! 
Industrial Engine Dealer, or wi 
Dept. 1711, Industrial Engine Divis 
Chrysler Corporation, Trenton, Michi« 
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API 





ONLY TWO MEN known to have at- 
tended every API meeting since the begin- 
ning of the trade association are J. S. 
“Doc” Cooke, secretary of the Oil Indus- 
try Information Committee, and secretary 
of the Public Relations Committee of the 
API Board of Directors, and William S. 
Boyd, Jr., former president of API. Cooke 
has been with the Institute since 1920. 
Boyd also joined the API in 1920, and re- 
tired as president in November, 1949. 


zation program, an important official 
of the Bureau of Standards stated that 
the Institute has accomplished more in 
the last two years than any other in- 
dustry has done in twenty. 

“Another important accomplish- 
ment deserving of mention,” he con- 
tinued, “are the codes on the proper 
care and use of equipment issued by 
the standardization committees. They 
were not content to formulate specifi- 
cations alone, but have prepared min- 
ute instructions on correct methods for 
the care and use of materials in the 
field, to the end that the greatest pos- 
sible value can be secured from our 
material purchases. The Institute has 
also prepared posters giving condensed 
rules on the proper care and use of 
equipment, which should be posted in 
every field office, warehouse or bunk- 
house where the men usually congre- 
gate. We could do no greater service 
to ourselves than to put a copy of these 
codes and posters in the hands of every 
foreman, driller and tool dresser in the 
field. We owe it to the small operator, 
who usually follows the practice of the 
larger -operator, and who lacks all of 
these technical and practical facilities, 
to make them available to him by en- 
dorsing, through actual usage, these 
API standards.” 

Today there are 487 manufacturers 
in the United States and 133 manu- 
facturers outside this country who 
have been licensed to stamp the API 
monogram on their drilling equipment. 
The monogram appearing on a product 
means that it measures up to the rigid 
API specifications. 

In the United States, the state of 
California leads with 117 licensees. 
The first five states include Pennsyl- 
vania, 63; Texas, 61; Ohio, 47; and 
Oklahoma, 37. 

On a world-wide basis, England has 
39 licensed manufacturers; Germany, 
28; Canada, 26; France, 12; Italy, 11; 
Japan, 4; Austria, 2; Belgium, 2; Hol- 
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land, 2; Scotland, 2; Australia, 2; 
Sweden, 1; Switzerland, 1; and Dutch 
East Indies, 1. 

Not long ago there was striking evi- 
dence of the value of the API program. 
During a steel shortage in this country, 
several thousand tons of tubular goods 
were imported from England, Ger- 
many, Belgium and France. The for- 
eign pipe interchanged perfectly with 
the American product. No time was 
lost in maintaining drilling and pro- 
duction activities. 

In this connection, the Central Com- 
mittee on Standardization includes 11 
major topical committees, each of 
which is responsible for specifications 
and recommended practices in its field. 
Items covered range in size from %4-in. 


sucker rods and 1%-in. working bar. 
rel cups up to steel tanks for oil stor. 
age of around 300,000 bbl capacity, 

Fields covered by specifications and 
recommended practices include: Belt. 
ing, boilers, cable drilling equipment, 
derricks and masts, tubular goods, 
valves and fittings, rotary drilling 
equipment, wire rope, oil well cement, 
production equipment and tanks for 
oil storage. 

The extraordinary success of AP] 
standards and specifications and the 
boundless benefits they provide to the 
oil industry are a monument to the 
resolution and ability of far-sighted ojj 
men, who made them possible and to 
the countless thousands who worked 
out the details through the years, * % 





Certificates of appreciation will 
be presented to 31 oil men in recog- 
nition of outstanding service to the 
industry and the American -Petro- 
leum Institute at the Institute’s 33rd 
annual meeting in Chicago, Novem- 
ber 9-12, in the Conrad Hilton hotel 
and the Palmer House. 

Recipients are Stuart E. Buckley, 
Humble; Ben B. Cox, Gulf; L. M. 
Henderson, Pure Oil; Wayne E. 
Kuhn, Texas; William Finnegan, Jr., 
Humble; W. Chalmers Burns, Har- 
tol; Emmett Howard, American Oil; 
W. J. Loufman, Fleet Wing; Frank 
V. Martinek, Standard Indiana; A. 
T. Smith, Continental Oil; L. E. 
Hanson, Socony-Vacuum; Henry 
Schwall, Shell; A. G. Anderson, 


Some Papers Scheduled for 


e “Myth of Monopoly” will be 
given by H. S. M. Burns, president 
of Shell, at Public Relations session 
Monday morning, November 9, 
1953. 


e “Oil and the Atom” will be pre- 
sented by Dr. W. L. Davidson, di- 
rector, Office of Industrial Develop- 
ment, Atomic Energy Commission, 
at Transportation session Monday 
afternoon. 


e “Danger of Default,’ by Dr. 
Charles Allen Thomas, president, 
Monsanto Chemical Company, at 
Marketing session, Monday after- 
noon. 


e “Umpires in Management,” by 
Reese H. Taylor, president Union 
of California, at Financial and Ac- 
counting session Tuesday morning, 
November 10, 1953. 

e “Twin Keys to Successful Man- 
agement,” by Donald P. Jones, Sun 
Oil, at same session. 

e “Acquiring Properties Through 
Oil Payments and Related Meth- 
ods,” by G. W. Welsch, of Lybrand, 
Ross Brothers, and Montgomery, at 
Financial and Accounting session 
Tuesday afternoon. 

e “Economic Change and Business 





API Oil Men Get Certifiicates 


APi Convention 1953 


Socony-Vacuum; T. E. Buchanan, 
Texas; Charles Fitzgerald, Sinclair; 
B. B. Howard, Standard New Jer- 
sey; Gavin W. Laurie, Atlantic; J. 
P. Patterson, Pan American; H. A. 
Rhodes, Transcontinental; L. §S. 
Wrightsman, Humble Pipe Line. 

J. C. Donnell, II, Ohio Oil; L. R. 
Smith (deceased), Tide Water Asso- 
ciated; B. R. Carney, Warren Pe- 
troleum; C. W. Alcorn, Falcon-Sea- 
board Drilling; George P. Bunn, 
Phillips; Frank E. Eckert, Hanley 
and Bird; J. G. Montgomery, Jr., 
United States Natural Gas; J. H. 
Newlon; J. French Robinson, Con- 
solidated Natural Gas; Chase E. 
Sutton, Pure, and Cyrus S. Gentry, 
Wolverine Pipe Line. 


Chicago Meeting 


Plans,” by Richard H. Heflebower, 
chairman, department of economics, 
Northwestern University, same ses- 
sion. 

e “Recent Advances in Pipe Line 
Construction,” by C. C. Bledsoe, 
Midwestern Constructors, Inc., at 
Pipe Line symposium, Tuesday 
afternoon. 

¢ “Operations on Federal Lands in 
the Rocky Mountains,” by Lon J. 
Putnam, Gulf, at Production ses- 
sion Tuesday afternoon. 

¢ “What Should an Engineer Ex- 
pect From a University Education?” 
by Dr. William V. Houston, presi- 
dent, Rice Institute, at same session. 
¢ “Top Management View of Su- 
pervisory and Management Devel- 
opment,” by O. A. Ohmann, 
Standard of Ohio, Production ses- 
sion, Wednesday afternoon, No- 
vember 11. 

e “Perspective on the World Oil 
Picture,” by John R. Suman, vice 
president, Standard Jersey, at same 
session. 

e “Some Results of DRI Investiga- 
tions — Rock Failure in Percus- 
sion,” by Dr. John V. Pennington, 
Drilling Research, Inc., (non-profit 
organization) at same session. 
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Organization of technical societies must be given substantial credit 


for the rapid advance of the petroleum industry — there are many 


Professional Groups in Western Canada 


THE name of the publication that 


carries this story is in itself a challenge 
to tell its readers something of the 
progress of petroleum engineers in our 
part of the world. Before launching 
into the subject too deeply, let us re- 
mark that in the registration of profes- 
sional engineers in Alberta and other 
Canadian provinces, geologists are 
considered engineers and there is no 
separate registration for them nor ior 
geophysicists or other technical spe- 
cialists. The law segregates them from 
medical, dental, legal, and chiroprac- 
tic personnel, but the geologists, etc., 
who practice in kindred subdivisions 
of the petroleum and natural gas in- 
dustry and represent themselves as 
technical persons are all “engineers” 
according to law. Hence we exercise a 
little license in discussing activities of 
these kindred skills. 


Geologists 


Back more than 25 years ago a 
small group of geologists in Alberta 
began discussing the formation of a 
geological society and this developed 
into the Alberta Society of Petroleum 
Geologists. Its first roll of membership 
included perhaps a dozen men. At the 
1953 annual meeting held January 21, 
seven of the original members were 
present and were given life member- 
ships, and another four sent letters of 
regret. 

Dr. John A. Allan, Professor Emeri- 
tus of geology at the University of 
Alberta, reminded the gathering that 
When the society was formed, geolo- 
gists were expected to talk of every- 
thing else but geology when they got 
together. Secrecy was the keynote in 
oil prospecting even if it meant that 
several geologists might do surface 
studies of the same area without dis- 
closing their observations of what was 
apparent to all who wished to look. 
That policy was not one originating 
with the geologists but with their em- 
ployers who failed to appreciate any- 
thing other than the fact that they had 
paid out good money for services ren- 
dered and saw no reason for letting 
competitors benefit from their expen- 
ditures, and perhaps jump in to lease 
up some spot they considered favor- 
able. The speaker credited the society 
with breaking down the barriers of 
secrecy and at the same time advanc- 
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The Author 


Floyd K, Beach has been connected 
with the oil and gas industry in Alberta 
for 25 years. He is practicing as a con- 
sultant and is Western field editor for 
Canadian Oil and Gas Industries, pub- 
lished in Gardenvale, Quebec. He is a 
member of the Engineering Institute of 
Canada, Professional Engineers of AI- 
berta, Canada Institute of Mining and 
Metallurgy, American Association of Pe- 
troleum Geology, Alberta Society of Pe- 
troleum Geologists. He was graduated 
from Traverse City high school and at- 
tended Albion College. 
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ing the possibility of all concerned 
finding more oil through exchange of 
scientific data. At first only strati- 
graphic information was considered 
suitable to discuss and until matters 
had progressed further, geologists 
avoided discussing structure. Later de- 
velopments have modified even ex- 
change of information on structure. 

Today the Alberta Society of Petro- 
leum Geologists has a paid member- 
ship of around 500, and a similar 
society has grown up in Saskatchewan. 
The Alberta Society began publication 
of a monthly news letter this year. Its 
coverage includes summaries of papers 
presented, personals and contributions 
that have not been presented at meet- 
ings. A luncheon meeting is held 
monthly and evening meetings are 
called as occasion demands. 

The Society has been favored by 
distinguished lectures sponsored by the 
American Association of Petroleum 
Geologists and the broader outlook in- 
duced by visiting geologists from the 
United States has helped to put local 
problems into their proper perspective. 
Some very worthy papers have been 
presented by members of the Alberta 
Society. Early papers were collected 
and published in the Bulletin of the 
AAPG of October, 1931 and reprinted 
as “Stratigraphy of Plains of Southern 
Alberta, Donaldson Bogart Dowling 
Memorial Symposium.” For many 
years this volume became reference 
work for young geologists. Recently 
AAPG has gathered subsequent papers 


EXCLUSIVE 





in a volume under editorship of L. M 
Clark and it is now available. 

For several years the Alberta So 
ciety has held an annual field trip. The 
1953 event covered three days, the 
first day consisting of a meeting in 
Calgary where abstracts of papers ap 
pearing in the guide book were pre 
sented, and two days in the field 
Geologists from all over the continent 
gathered and 320 persons in about 100 
cars covered a tour from Calgary 
through Turner Valley oil field and 
south to Crowsnest Pass, returning by 
a more westerly road. Frequent stops 
with public address facilities enabled 
the gathering to see the geological ex 
posures through the eyes of those who 
had made special studies of the terrain 

The guide book is a truly profes 
sional effort, containing numerous 
papers as well as the actual guide to 
the route taken. The Society has gam 
bled on a wider distribution than to 
actual participants in the trip and 
copies of the book can be obtained 
from Barney Clare, 300 Ninth Ave- 
nue West, Calgary, $5.50. The 230 
pages make a reference volume inval 
uable to those working in Alberta. 


History of Oilfield Technology 
Society 


Another active organization is Oil- 
field Technical Society. Its history is 
not so old as that of the geologists and 
its functions relate to engineering prob- 
lems in prospecting and field develop- 
ment, special services available, reser- 
voir engineering and related matters 

OTS has an outlet for publication of 
papers presented in Canadian Oil and 
Gas Industries, published monthly at 
Gardenvale, Quebec, and the writer of 
this story is Western field editor. Meet- 
ings are held monthly in Calgary, and 
Edmonton also holds meetings. The 
dinners with preliminary cocktails af- 
ford opportunity for members to get 
personal contacts over and above the 
more formal papers. 

Papers presented have included such 
subjects as new methods of logging 
wells, mud engineering, cementing, 
completion methods in various fields, 
reservoir characteristics of various 
fields. Some papers have appeared on 
the first view as advertising the wares 
of various service companies, but in 
retrospect they have all been most 
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AT THE DIAMOND ‘M’’- 
SHARON RIDGE GASOLINE PLANT 
SCURRY COUNTY, TEXAS 


— 16,080 Cooper-Bessemer Horsepower 


e As shown opposite, modern Cooper-Bessemers team up 


FOR PROCESS 


to meet over-all power requirements at the Diamond ““M” 
- Sharon Ridge Gasoline Plant, Scurry County, Texas. 
This plant now has twelve 1100 HP GMV’s, each equipped 


‘ i ‘ Above: Some of the Cooper-Bessemer GMV's, 
with three compressor cylinders for 3-stage compression now totaling 13,200 compressor horsepower, in 


the Diamond "“M"—Sharon Ridge Gasoline. 
Plant, Scurry County, Texas. Below: In this 
same plant 6 long-lived Cooper-Bessemer 375 
horsepower gas engines drive generators for 
all electrical power requirements. 


to 525 psi. 


The companies participating in the Diamond “M” have 
had broad experience with GMV qualities — in other 
gasoline plants, in major chemical plants and wherever 
large scale compressing demands continuous, low-cost per- FOR ELECTRIC 
formance. That’s one reason — experience — why GMV’s 


were picked for this jointly owned operation. 


If your plans call for compressor service, power genera- 


7 8 


tion or both, check with the nearest Cooper-Bessemer office 


on modern units that will keep your costs at a minimum. 


eae om + 


COMPRESSORS-GAS ENGINES-DIESELS 


New York Washington, D. C. Bradford, Pa. 


San Francisco, Cal. Houston, Dallas, Greggton, Pampa and Odessa, Texas Seattle, Wash. 
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MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 
Tulsa Shreveport St. Louis Los Angeles Chicago 











valuable to the engineers who require 
those services. 


Canadian Institute of Mining and 
Metallurgy 

CIM is an old organization that al- 
ways considered itself an organ of in- 
dustry rather than a strictly profes- 
sional group. About 1948 a move was 
made to form a Petroleum and Natural 
Gas Division and it got to the stage of 
functional operation about 1950. Since 
then it has had formal meetings of its 
own as part of the program of Western 
general meetings of C.I.M. or of the 
annual general meeting. In addition, 
dinner or evening meetings of the Cal- 
gary Branch have had addresses rang- 
ing from technical papers to subjects 


related to petroleum and natural gas 
in the business aspects. A meeting of 
the Petroleum and Natural Gas Divi- 
sion to be held in Calgary about next 
March is now being planned and it will 
be a two-day session. 

It is the hope of the organization to 
follow a function somewhat parallel in 
Canada to the AIME in the United 
States. 


Canadian Society of Exploration 
Geophysicists 

Geophysical problems have local 
facets just as geological problems are 
local and the geophysical problems to 
some great extent are involved in those 
of geology. The Canadian Society of 
Exploration Geophysicists boasts a 
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Designed, Engineered and 
Manufactured Jointly by 


SHERMAN PRODUCTS, Inc. 
Royal Oak, Michigan 


WAIN-ROY CORPORATION 
Hubbardston, Mass. 


Patent No. 2,303,825 
Other patents pending 
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3. Sherman for all other jobs 


On many excavating jobs the use of big equipment 
is costly and time-consuming. The Sherman Power 
Digger is designed so that you get all the advantages 
of power digging on these jobs. Thousands of users 
have proved that the Sherman Power Digger reduces 
costs. Write today for descriptive literature S9, 


PRODUCTS, INC. 
“ROYAL OAK, MICHIGAN — 


To obtain more information on products advertised see page E-61 








“aT 





membership of 150 or more and op 
occasion they have joined forces with 
the geologists to present problems com. 
mon to both skills and promote better 
appreciation of the limitations under 
which they work. 


Scouts 


The Western Canada Oil Scouts’ As. 
sociation is actually sponsored by some 
36 companies, each of which may have 
anywhere from a single scout to quite 
an organization. Rather comprehensive 
rules govern what they do, but in gen- 
eral there is rather close liaison among 
them. For Alberta, scouts meet weekly 
on Wednesday at Red Deer, which is 
central for those in the north and in 
the south of the province and exchange 
data on drilling wells. Field wells and 
wildcats are covered in full. Various 
members are assigned to scout wells 
being drilled by companies not in the 
“check” and as a result the companies 
represented in the association are kept 
informed of developments, although it 
is not always possible for the check to 
cover wells drilled by companies not in 
the association if they decline to give 
out information. 

The scouts themselves may not all 
rate as technical men, but they must 
have quite an insight to geology, drill- 
ing practices, services used and above 
all, tact, quickness of perception and 
loyalty to their own company organi- 
zation and the rules governing what 
they may legitimately do. 

The custom is for release of logs to 
Riley’s Reproductions Limited within 
a month of completion. They make 
copies at half dimension which mem- 
ber companies may purchase. Usually 
others may obtain copies of logs of 
wildcat wells after a year has elapsed, 
or by permission of the company in- 
volved. Field well logs are usually ob- 
tainable without great delay. 

For Saskatchewan, scouts meet in 
Regina each Thursday and much the 
same companies are represented al- 
though local rules may vary somewhat 
from those applicable in Alberta. 

In 1955 a convention at Banff will 
bring together not only Canadian but 
American scouts from all oil countries. 


Engineering Institute of Canada 

Organized as the Canadian Society 
of Civil Engineers in 1887, the name 
was changed to Engineering Institute 
of Canada in 1917. It has as its aim, 
“To facilitate the acquirement and 
interchange of professional knowledge 
among its members...” and its 
branches cover all of Canada and its 
membership includes all phases of en- 
gineering work. The Calgary Branch 
holds evening meetings twice monthly 
except in summer, its lunch club meets 
every Monday except in summer, and 
these gatherings tend to promote con- 
tacts that are not limited to the oil and 
gas industry. Naturally with so diver- 
sified a membership its paper on oil 
and gas are of a more general nature. 


Desk and Derrick Club 


Perhaps the ladies of the industry 
do not claim pretensions to profes- 
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1 This Pipe Line Pumping Station Requires 


a Less Space and Less Operating Personne! 


ny in- 
lly ob- 











@ One man... a master control .. . and four compact high 
speed E-M Squirrel-Cage Induction Motors! That’s the ne 
electric motor drive system for the pumps at a recently 
modernized pumping station of one of the nation’s large pips 
line companies. 

This electric motor drive replaces a former installation « 
large engine equipment. Total station space has been reduced 
by 50% and far less operating personnel are needed. Special! 
designed for pumping station operation, the four E-M Mot 
are on one side of a firewall . . . centrifugal pumps on the othe! 
stitute One man in the master control room supervises the entir 
's aim, station pumping operation. Only motor attention necessar 
t and This is a 1000 hp, 3600 rpm E-M Weather-Protected Induction will be periodic bearing inspection. 
wledge J Motor. Four motors of this type, which require no building en- E-M installations such as this enable you to invest /ess 
id its tlosure, have been built recently for pumping application on : : : : 
and its Sian sige Neo agen. capital equipment for pumping, to save appreciably on operat 
of en- ing costs, and to reduce maintenance down-time to a minimu! 
Branch E-M has designed these economical Induction Motors with 
~ extra-strong coil construction for full-voltage starting. The 
or, and are cool-running, self-ventilated and have a self-containe 
te con- pressure lubrication system. 

“= | Take advantage of E-M’s extensive experience in buildin; 

ca al large motors for pipe line pumps. . . for either indoor or ou 
door service. See your nearest E-M sales engineer, and writ 

direct for descriptive literature. 


nature. 1300-TPA-2155 

> ° ° e 

dustry Specialists in ELECTRIC MACHINERY MFG. COMPANY 
profes | BIG MOTOR ENGINEERING MINNEAPOLIS 13, MINNESOTA 
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sional status, although our contacts mentary column from the top of Pre- passed. These and many similar mat. 


with many of them have revealed men- Cambrian sediments to recent. ters call for public relations between 
tality and skill in their field that makes : omer the industry and the public. Casing 
them most valuable additions to the Canadian Petroleum Association and other materials may be in short 
industry. Their organization, the Desk Getting away, for the moment, from supply leading even to national allo. 
and Derrick Club, has branches in organizations that involve essentially cation of steel. Tax concessions may 
Calgary and Edmonton. Their dinners technical or skilled men and women, be needed. Here it is not so much 
afford opportunities for personal con- the Canadian Petroleum Association public relations that are needed, but 
tacts and they usually have a great is a live organization whose functions constructive explanation to govern. 
speaker who gives the girls who work are largely to ease the impact of a new ment bodies. 

only in the office some idea of the and rapidly growing industry on the Starting as the Alberta Petroleum 
meaning of items that otherwise would economy of the country. Association with fairly modest staff, 
be only difficult words. Shot hole crews go through the the organization later became Western 


A national gathering of Desk and countryside and sometimes need to Canada Petroleum Association, and 
Derrick Clubs is slated for Banff in cross fields. Friction arises and in a now is Canadian Petroleum Associa- 
1954, where the girls will have a meeting of farmers harsh words are tion with provision for Provincial or 


chance to see some of the finest scen- used. Or farmers covet the royalties other local subdivisions and it serves 
ery on the continent and for those that go to the Province as owner of a most useful function. R. H. C. Har- 
geologically inclined, the whole sedi- mineral rights, and resolutions are rison is president, with head office in 


the Petroleum Building, Calgary. 


AUTOMATIC CONTROL __ ,,, 2h. cserison 


The Alberta Landmen’s Association 
involves a group that perhaps runs 


e ° ? 
of Flow and Gauging ( 2aahea Bese 








has a parallel organization. 
Exploration Drilling Contractors’ 
Association brings competitors for 
business under one roof, although it by 
no means serves in restraint of compe- 
tition. 
‘ Calgary Petroleum Club has quar- 
ters in rented premises and a backlog 
in the building fund of $170,000 plus 
a down-town site for a building of its 
own. The place is a popular place for 
lunch and somewhat less crowded for 
dinner and evening parties. Its mem- 
bership is 1300 and involves other 
than oil men. With assets of $350,000, 
it is something to reckon with. 








Association of Professional 
Engineers 
Under Canadian law each province 
has control of licensing professional 
men within its boundaries. Alberta led 


the other provinces with an Act passed 

L in 1920 governing engineers. Only 

VA VE A CTUA TO RS with time and amendments to the 

original Act has the licensing become 
The Ledeen Tandem Type Actuator, illustrated above, is a pneumatically or really effective. Engineers from out- 


side the province who wish to practice 
may obtain license although member- 





hydraulically operated unit for direct or remote control of standard plug 


valves. It is a package unit and is mounted directly on the valve without ship in the Association requires Cana- 
need of any special manifolds or outside supports. dian citizenship. Other provinces of 
, Canada have parallel associations with 


This tandem actuator, with two cylinders much the same requirements. 
working as a unit, delivers positive, smooth 
Summary 

Along with the phenomenal growth 
of the oil and gas industry in Western 
Canada there has grown up an equally 
remarkable lot of organizations. In one 
of the most competitive industries, the 
progress of interchange of knowledge 


and balanced torque to the valve stem. The 
balanced design eliminates any cantilever 
load on the body or eccentric load on the stem. 


Because it is a package unit, this actuator can 
be installed on a valve in any position — 


easily, quickly, rigidly and without interrupt- has proved to those who wish to ob- 
ing production. It requires a minimum of serve it, that assistance to the other fel- 
maintenance. WRITE FOR BULLETIN 3000. low pays off dividends. He who helps 





is himself helped in the long run. The 
multiplicity of organizations has 
4 proved to be beneficial by aiding 1 

— specialization. Some of us belong t0 
VALVE ACTUATORS Fs 4 several of the organizations, it is true, 


but that seems to be unavoidable and 











AIR HYDRAULIC 1608 SAN PEDRO we can see that if any one of the 

PUMPS & BOOSTERS LOS ANGELES .15, CALIFORNIA groups were to try to cover all phases, 

some values would be lost. x et 
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SCHEDULED for completion before end of 1953 is a 24-in. pipe line that will run parallel to 12-in. line from Zubair to Fao. 

















iraq Zubair Oilfield Development 


Fifteen wells producing in area now; more completed wells to 
begin production when 24-in. pipe line goes into operation 


THE Government of Iraq granted to 
Basrah Petroleum Company (BPC), an 
associate of Iraq Petroleum Company 
(IPC), a concession over southern Iraq 
(south of latitude 33) on the last day 
of November 1938 for a period of 75 
years. Geological exploration began 
immediately, and prior to outbreak of 
the second world war extensive work 
had been done in the Amara area. Dur- 
ing the war orders were placed for 
drilling equipment in Britain and BPC 
obtained the first deep drilling outfits 
manufactured in the United Kingdom 
soon after that emergency. Later an 
intensive geophysical survey, employ- 
ing gravity, magnetic, and seismic tech- 
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niques, was carried out in the southern 
area of the concession. 

As a result of these surveys a num- 
ber of potentially oil-bearing structures 
were located of which the only surface 
expression was a slight elevation, the 
area being overlain by recent sands 
and gravels. Test wells were located on 
the most promising of these structures 
—at Zubair, Nahr Umr, and Ratawi. 
That at Zubair was near the crest maxi- 
mum of a very gentle anticline trend- 
ing north north-west to south south- 
east, some 20 miles west south-west of 
Basrah. 


EXCLUSIVE 
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Makinah was developed as a base 
for field operations, and construction 
of buildings commenced at Zubair and 
Nahr Umr where test wells were lo 
cated. A deep drilling outfit was 
brought in on February 14, 1948. On 
March 17 of the following year drill 
ing ceased on reaching a depth of 
11,171 ft and on May 4, 1949 a valve 
at the well-head was opened and oil 
started flowing to the surface. By the 
end of 1950 four drilling rigs were 
working in the field. Following satis 
factory tests for quality and quantity, 
it was decided to develop the area 
around Zubair No. 1 for an initial at 
nual production of 2,500,000 long 











Ee 


= 





, a base 
struction 
bair and 
were lo- 
tfit was 
948. On 
sar drill 
lepth of 
) a valve 
and oil 
. By the 
igs were 
ng satis- 
quantity, 
the area 
vitial at- 
OO long 


r, 1953 


























SECTIONS of 24-in. pipe line for new 75-mile Zubair 


to Fao line is unloaded at Basrah dock. 


tons. Six drilling rigs were employed, 
and wells drilled on a 1'4-mile grid 
spacing surrounding the discovery well. 

The geological section revealed by 
drilling was as follows: 


Local name Thickness 





Age of formation Description in feet 
Miocene Dibdibba Sands, gravels. 900 
Lower Fars Gypsum, marls, 600 
limestone. 
Abu Ghar Sands, gravels. 500 
Eocene ! Bahrein Limestone, locally 700 
dolomitic. 
Rus Anhydrite with 400 
limestone. 
Aidah Marly limestone. 1500 
Uppe iCre- Aruma Marly and chalky 2600 


taceous limestone with 
marls and shales. 
Middle Cre- Khatiyah Marls and limestone. 1600 


taceous 


Mauddud Limestone. 500 
Nahr Umr. Sandstone and shale. 1000 
Lower Cre- Shu’aiba Limestone. 200 


—" Zubair Sandstone and shale. 600 

The Zubair oil field produces 35 
API gravity crude from a Lower Cre- 
taceous sandstone, designated the third 
pay, from a depth of approximately 
11,000 ft. The fourth pay, another 
Lower Cretaceous sand, some 300 ft 
below, yielded oil of 43 API gravity 
in Zubair No. 24. 

The second pay consists of a Middle 
Cretaceous limestone with 26 gravity 
crude and 3.8 per cent sulfur at 7000 
ft; the first pay is a heavy asphaltic 
crude of 20 API and 4.5 per cent sul- 
fur, in Lower Fars limestones and 
sands at a depth of about 1000 ft. 

Zubair has been proved for a length 
of 22 miles but the two ends have not 
yet been delimited. The dome under 
production and active exploitation is 
Shu’aiba and is defined over a distance 
of 12% miles with a maximum width 
of 2% miles. 

Two other structures—Nahr Umr 
and Ratawi—were tested in 1947-48 
and a fourth—Rumaila—is now drill- 
ing. Nahr Umr got lighter oil (42 API) 
with high gas-oil ratio in Middle Cre- 
laceous sands in the first well, but in 
the second these were water-logged, 


defining a small dome possibly of salt 
origin. Ihis upper sand was water-log- 
ged in Zubair. In Ratawi all three sands 
showed heavy oil with water under- 
neath but at the bottom of the hole in 
an Upper Jurassic limestone, a gas 
show was struck below 12,000 ft. 

In this Basrah concession 90,833 ft 
were drilled in 1951 bringing the 
cumulative footage drilled to 202,424 
ft. In that year drilling effort was con- 
centrated in the Zubair field so as to 
start shipment of oil at the earliest 
possible moment. Six drilling outfits 
were employed and 7 wells completed 
during the period at depths between 
10,000 and 11,000 ft, and at the end 
of 1951 five more were drilling. A fac- 
tor contributing to the increased foot- 
age was the reduction of time spent in 
moving derricks from one location to 
another, which on three occasions were 
skidded for distances of from 1% to 
3 miles. Five drilling rigs continued 
throughout 1952 in active operation 
in the Zubair field. During the year 
109,203 ft were drilled, 10 wells were 
completed and 6 were in progress at 
the end of the period. 

A total of 30 producers has been 
drilled (866-acre spacing per well) and 
a recent one down flank to the fourth 
pay. Average completion depth for 
third pay producers is around 11,000 
ft, where 512-in. casing is set on bot- 
tom and perforated (now with shaped 
charges) opposite the principal sands. 
The number of bullets used is 1000 
and shaped charges used is 800; the 
drilling time in early 1953 was 100 
days, and the closed-in pressure just 
over 2000 psi. The gravity of crude is 
35 API—the highest wells and upper 
parts of the sand yield slightly lighter 
oil, so that iso-gravity lines follow the 
contours of the Shu’aiba dome. 

For the first time in the history of 
the IPC group a complete derrick was 
moved on wheels from one site to an- 
other without being dismantled, with 


THE PETROLEUM ENGINEER, November, 1953 












PIPE near Abu Flus is cleaned for second time 
and first protective coat is applied 


the employment of specially manufac 
tured equipment in early 1953. This 
involved transfer of the rig from Well 
No. 25 to another location on the 
Zubair field. 

The initial part of the operation con 
sisted of moving the derrick—a 1|36-ft 
high pyramid of steel, weighing 70 to 
80 tons. Steel brackets were fitted to 
the derrick sub-structure, after which 
three 4-wheeled bogies, equipped with 
30-ton electrically and manually ope! 
ated hydraulic jacks, were moved int: 
position underneath. The jacks wer: 
then operated, and the entire derrick 
was raised a foot above ground. At 
this stage a Caterpillar tractor was con 
nected to the leading bogie and thx 
derrick towed to its new site at a brisk 
walking pace. The rig engines and 
drawworks, supported by their sub 
structure, and the mud storage tanks 
and other equipment, were shifted 
separately by the same technique 
two further operations. 

A major improvement on the skid 
ding method used previously, this “rig 
on wheels” technique was developed 
by T. S. Coggan, assistant fields mana 
ger; J. B. Williams, equipment engi 
neer; J. C. Taylor, rig erector, and Ian 
Scott, chief engineer, Oilwell Enginee: 
ing Company, Ltd., of Stockport, Eng 
land. Normally it takes up to 12 days 
to dismantle a rig over a completed 
well and re-erect it on a new site, but 
now that the rig on wheels techniqu 
has been perfected, the entire operatio 
can be carried out in a few hours 

In early 1953 fifteen Zubair wells 
were feeding oil through No. | d 
gassing station from which it was 
pumped down the 12-in. pipe line ¢ 
Fao. The rest of the completed well 
will begin producing later in 195 
when the new 24-in. pipe line will come 
into operation. 

Four wells are being drilled nea 
Hor Al Hammar Lake, and the site fo! 
the fifth has already been chosen. Also 
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A 19-RB excavator digs trench for new 75-mile, 24-in., Zubair-Fao pipe line in 


























swampy ground near Abu Flus. Surface 12-in. pipe line and outer 
fringe of date palms can be seen in right background. 


5 locations have been fixed for future 
operations in the northern sector of 
the field where bulldozers are busy 
bunding thousands of tons of soil as a 
protection against floods. It is com- 
puted that with the same number of 
drilling rigs in operation, 130,00 ft 
will be drilled in 1953 compared to 
109,203 ft in 1952 and 90,853 ft in 
1951. 

Plans for the immediate future in- 
clude: (1) completion of the new 24-in. 
pipe line with ancillary installations to 
step up oil shipments to 8,000,000 long 
tons a year by the end of 1955, a figure 
markedly in excess of the 1953 target 
of 2,800,000 tons with the 12-in. line 
working to capacity; (2) a second de- 


sobs. EE” 


Tank farm at Fao. 
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NO. 2 DEGASSING ésstation is under 
construction. Steam rig is in rear. 







gassing station at Seeba, half-way be- 
tween Zubair and Fao, complete with 
flow tanks, feeder lines and pumps to 
handle oil from’ four completed wells 
north of Zubair No. 1 and any others 
ready for production before the end of 
1953; (3) an electric power station to 
supply electricity to the entire field be- 
fore the close of 1953; and (4) a third 
degassing station to be built still fur- 
ther to the north to be ready in 1954. 

The export of Zubair crude inevi- 
tably entailed erection of field installa- 
tions, storage tanks, a power station, 
and workshops; stores, offices, com- 
missariat, and transport depots at 
Makinah; and last but not least, a 70- 
mile, 12-in. pipe line to Fao, and at 



















this terminal, storage tanks, pump. 
house and loading jetties. The expendi. 
ture incurred before the first tanker 
left the jetty exceeds £ 50 million. 
Provision of all these services neces. 
sitated the importation of nearly 100. 
000 long tons of material and equip. 
ment, and the employment of 250( 
men directly by the BPC, in addition 
to those working for the contractors. 

The initial single degassing station 
installed in a central position with ref- 
erence to the 15 producing wells and 
making use of horizontal separators, 
stabilizes the crude oil. The oil and 
associated gas flow through individual 
high pressure flow lines from the wells 
to the station, where the gas is released 
in 5 stages, the ultimate stage being to 
the flow tanks. From the latter the 
stabilized crude is transferred by a 
small centrifugal pump to 3 large stor- 
age tanks from which it is pumped 
through the 72-mile line to Fao by 4 
gas-driven and 2 diesel-driven pumps. 
The pipe line is 12-in. in diameter, ex- 
cept for the last 10 miles which is 
16-in. The line is laid on 8 ft concrete 
sleepers, expansion and contraction 
being compensated for by movement 
in a vertical plane. 

Work on laying the 65-mile 24-in. 
line from Zubair oil field to Fao termi- 
nal at the head of the Persian Gulf 
made steady progress during the sum- 
mer of 1953. From the field the new 
pipe line follows an easterly course for 
16 miles to the village of Hamdan, 
where it turns south and for 6 miles 
runs parallel to the belt of date palms 
on the southern bank of the Shatt-al- 
Arab River. It then cuts across the 
desert for 13 miles until it meets the 
main road at Seeba, headquarters of 
the pipe line construction gangs, 
whence it follows the road for the re- 
maining 30 miles to Fao. 

Laying this 24-in. line was not with- 
out its difficulties. The pipe line team 
was faced with the problem of trans- 
porting heavy equipment like the 
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International U-450 
provides 13,965 hours 


of pump jack proof 


All new discoveries in the oil busi- 
ness aren’t in the ground. 

Here’s one that progressive oil 
companies are making today and 
every day—something special in 
dependable, trouble-free pumping 
operations—the new line of Indus- 
trial Power units. 

For example, the new U-450 six- 
cylinder engine shown here has al- 
ready clocked 13,965 hours on a 
pump jack, bringing up the crude 
from a 5,500-foot well at the rate 
of 156 barrels in 24 hours. 


One of Seven New Models 


The U-450 is one of seven new six- 
cylinder engines recently introduced 
by International Harvester Com- 
pany. This brings to twelve the 
carbureted engines in the full Inter- 
national line, ranging from 16 to 
200 maximum horsepower. 


12 Sizes of Power 


Wherever there is oil, there’s a place 
for International Power. With their 
adaptability, endurance and econ- 
omy, these 12 sizes of rugged red 
International engines can solve your 
power problems on every pumping 
or drilling operation. Get the full 
International power story from your 
Industrial Distributor, Power Unit 
Dealer or Oil Field Supply House. 
You’ll discover the dividends that 
can be yours when you use Interna- 
tional “‘Power that Pays.”’ 


INTERNATIONAL HARVESTER COMPANY 
CHICAGO 1, ILLINOIS 
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ONE OF 23 International engines doing a tremendous oil pumping job in this 
California canyon is this new natural gas U-450 six-cylinder engine. 
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POWER THAT PAYS 
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For suuons or years the Giant slept. 


In 1863, Man disturbed his mighty slumber, tamed him 
and put him to work for the good of all. 


The Giant was called Petroleum. 


How did enterprising men go about harnessing this 
stupendous new source of energy ? 


Here is how they did not go about it: 

They did not turn the problem over to a government 
agency. 

They did not say, “Whale oil is good enough. Why 
bother with this newfangled stuff?” 


They did not say, “Too many problems involved. Too 
many risks. We might lose our shirts.” 


They did get to work and promote risk capital for drilling. 


They did make this new source of energy available to all 
the people. 


They ded seek—and find—new ways to put the Giant’s 
talents to work making hundreds of new products, creating 
thousands of new jobs. 


Among these energetic giant-tamers were men of Cities 
Service. They had begun as processors of whale oil. They 
were quick to see the possibilities of “rock oil.”” They were 
among the first to study the sciences of combustion and 
petro-chemistry. 


The petroleum Giant is now a docile servant of mankind. 
It has made our lives easier in countless ways. But Cities 
Service researchers say it has muscles it hasn’t even used 
yet! 


CITIES (A) SERVICE 


Quality Petroleum Products 












operating rig at Zubair field. 


Antars, bulldozers, tractors and work- 
shop trailers from Basrah to Seeba for 
work on the southern section of the 
line. These could not be driven because 
the bridges were incapable of bearing 
their weight, nor cope with their size. 
Moreover, there were floods. So, all 
the heavy equipment was loaded onto 
barges with floating cranes and trans- 


ported down the Shatt-al-Arab to Seeba 


where it was unloaded and delivered to 
the pipe line construction camp. In the 
same way much of the pipe itself was 
barged down the river to Seeba and 
Fao where stockpiles were set up in 
readiness for laying. 

Earlier, 21 miles of 26-ft lengths of 
pipe were welded into 52-ft lengths at 
Zubair, where they were transported 
by road. Manufactured by the South 
Durham Steel and Iron Company of 


BATTERY of boilers provide steam power for 





England, the pipe was delivered in 24 
consignments comprising a total of 
15,630 joints weighing 17,614 tons. 

The biggest headache, however, was 
the underground percolation of water 
from the Khar Abdulla and the Shatt- 
al-Arab, and the resultant malleability 
of soil. On the last stretch to Fao, for 
example, water a foot beneath the sur- 
face had to be pumped out of the 
ditches before the pipe line could be 
laid. To make matters worse, the 35- 
ton Buckeye ditcher and some of the 
big tractors sank into the soft silty soil. 
Mechanical breakdowns, stemming 
largely from the nature of terrain tra- 
versed, also hindered progress on oc- 
casions, and with a temperature of 120 
in the shade machinery became too hot 
to touch when fitters attempted to re- 
pair it. 


BULLDOZERS are engaged in earth bunding operations at Hor al Hammar. 
Zubair, as a protection against flooding. 





HORIZONTAL separators used at Zubair Ojl 
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field of Basrah Petroleum Company. 


To overcome these difficulties adap- 
tions were made on site to the Buckeye 
ditcher, which digs a trench 4 ft wide 
and 4% ft deep, and averages just over 
a mile a day under favorabie condi- 
tions. Digging in soft muddy soil, the 
huge smooth-surfaced front wheels and 
driving tracks of the machine churned 
round wildly and continued to do so 
until sharp teeth of steel had been fitted 
so that they could grip the ground. 
Tines or prongs were also fitted on the 
back of the digging buckets so that 
water could drain through and steel 
blades were attached to the sides of the 
ditcher to flatten the top of the ditch 
and prevent the loose, saturated soil 
from sliding in. ‘ 

By April 1953 eight miles of the 
new pipe line had been strung, welded, 
wrapped, and buried in high ground 
south of Zubair; but, because of floods 
the remaining 8 miles to Hamdan were 
not attempted at the time. By mid- 
June, however, the stretch had been 
cleared for ditching and it was pro- 
posed to leave it until the scorching 
summer sun had dried it out. It would 
form the last section to be tackled. 
From Hamdan to the point where the 
pipe line turns away from the date 
palm belt and cuts across the desert, 
stringing was carried out in prepafa- 
tion for laying in July. The next 31 
miles (most of it across desert) has 
been laid and buried and work pro- 
ceeding apace on ditching, welding, 
cleaning, priming, and doping of the 
few remaining miles to Fao. July 12 
saw the completion of the first 50 
miles, leaving just over 15 miles of 
strung pipe to be welded, coated, and 
buried in the desert area between Abul 
Khassib and Zubair. The new pipe line 
is expected to be finished well on 
schedule. 

Nearly 500 men, some of whom 
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EXTURE engineering keeps Dar- 

cova Pumcups far ahead of ordinary 

piston packing. For example: Pumcups 

operate at full efficiency throughout 

... famous for their entire life. Fluid slippage is vir- 
tually eliminated. 


® PUMPING EFFICIENCY Moreover, you can count on much 
longer service... users report Darcov:z 
@ LOWER COST : _ sentient 


; Pumcups outlast other packing at least 
© LONGER SERVICE —s 
Write for all the facts on Darcova 
efficiency: Bulletin No. 4502 on Pum- 
cups for air and hydraulic mechanisms; 
No. 4401 on Pumcups for reciprocating 


pumps. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 2, Pa. 





== PUMCUPS 


A-72 To obtain more information on products advertised see page E-61 THE PETROLEUM ENGINEER, November, 1953 


helped to lay the 16 and 30-in. Pipe 
lines from Kirkuk to the Mediterrap. 
ean coast, are on the job. All are em. 
ployees of the company, and most are 
accommodated in tents at Seeba, equip- 
ped with beds, tables, chairs, ward. 
robes, and electric lights, while show. 
ers, modern kitchens, and messes with 
water coolers and electric fans lie close 
at hand. There is also a small! hospital 
and a canteen operated by a contractor, 
Running water is supplied from two 
5000-gal tanks filled by a water barge 
moored in the river, and equipped with 
purification and filtration plant, while 
an electricity supply provides power 
for almost everything including radio 
sets, toasters, air-conditioning, and an 
electric iron used in the laundry tent. 
This new line will, with the existing 12. 
in. pipe line, enable BPC to step up 
exports of Zubair oil now running at 
an annual rate of 2,900,000 long tons 
to 8,000,000 tons by the end of 1955, 

For a start, at the Fao terminal 8 
crude storage tanks were erected, each 
with a capacity of 4%4 million im- 
perial gallons. Two oil loading jetties 
were built, each of which can load at 
a rate of 2000 long tons per hour by 
means of electrically-driven loading 
pumps. There are also a power house 
with three 640 kva generators, a water 
treatment plant with a daily capacity 
of 120,000 gal, a boiler house supply- 
ing the tankers with steam and work- 
er’s living quarters. 

The first tanker loaded at Fao with 
Zubair oil on December 19, 1951, 
nine months ahead of the original tar- 
get date. The average daily production 
of oil in January 1952 of 1,974 long 
tons rose by December to 8150 tons, 
and the reservoir gross cumulative 
total from 206,159 tons at the end of 
January to 2,353,146 tons at the close 
of the year. Exports from Fao, which 
in January were 54,282 tons, had by 
December risen to a monthly rate of 
216,344 tons. The M. V. Antarctic 
Tanker, which left Fao on July 4, 
1953, with a cargo of 11,563 tons of 
Zubair crude was the 300th ship to 
load at this southern Iraq oil port. 
With this shipment oil exports by BPC 
from Fao totalled 3,615,654 tons, of 
which nearly 1,500,000 tons were ex- 
ported during 1953. 

Late in 1953 a new pumphouse will 
be installed with electric-driven pumps 
brought by rail from Kirkuk to put oil 
through the 24-in. line. At Fao 2 fur- 
ther jetties and 12 more 4% million 
gallon storage tanks are nearing com- 
pletion. ; 

At the inaugural ceremony held in 
early January 1952, H. S. Gibson, 
managing director BPC, pointed out 
that the rapid development of oil fields 
has all too frequently been accom- 
panied by boom conditions which have 
seriously distorted local economy. He 
assured that it was the very definite 
policy of his company to maintain 4 
uniform level of employment in its op- 
erations and so make a major contribu- 
tion toward the prosperity of the peo- 
ple of Basrah forming a valuable ele- 
ment of stability in the economy o 
Iraq. xt 





Mai 





pipe 
ran- 
em- 
are 
uip- 
ard- 
Ow- 
with 
lose 
Dital 
>tor. 
two 
arge 
with 
hile 
wer 
adio 
1 an 
tent. 
» 12- 
) up 
ig at 
tons 
955, 
al 8 
each 
im- 
tties 
id at 
r by 
ding 
Ouse 
vater 
acity 
ply- 
ork- 


with 
951, 
| tar- 
tion 
long 
tons, 
ative 
id of 
close 
hich 
d by 
te of 
irctic 
ly 4, 
ns of 
ip to 
port. 
BPC 
s, of 
€ eXx- 


> will 
umps 
ut oil 
| fur- 
illion 
com- 


Id in 
bson, 
1 out 
fields 
com- 
have 
y. He 
finite 
ain a 
Is Op- 
tribu- 
peo- 
4 ele- 
iy of 
Yt 


1953 


The practical way to save pipes, tanks, 
derricks, buildings, pumps, roofs, fences 


RUST-OLEUM is the practical, sensible answe! 
your rust problems. Cuts your maintenance 
costs, because it may be applied directly ove 
rusted surfaces after wirebrushing and scrap 
ing with sharp scrapers to remove rust scale 
and loose particles ... costly sandblasting and 
chemical pre-cleaning are not usually required 
This often enables one man to do the work of 
two with RUST-OLEUM! Practical, too... because 
RUST-OLEUM beautifies as it protects in all colors 


aluminum, and white. 
We'll be happy to show you convincing proof 
that RUST-OLEUM can cut your maintenance 
costs...and last longer when applied ove: 
rusted surfaces. Get the facts, today! Prompt 
delivery from Industrial Distributor stocks in 
principal cities in the United States and Canada 
RUST-OLEUM CORPORATION f 

2553 Oakton Street, Evanston, lilinois 


RUST-OLEUM 


May be applied directly over rusted surfaces without removing all the rust! 
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Mail To: Rust-Oleum Corporation 
2553 Oakton Street 
Evanston, Illinois 


(0 Have A Qualified Representative Ca 
(—0 Full Details On Free Survey 
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FIG. 2. FLOW diagram of diethylene glycol dehydration plant. 











Design and Operation 





Liquid Desiccant Dek Lely 


n Plants 


Particular problems faced by operators of natural gas dehydration 
units are presented here and successful remedies are given 


Gas hydrates are defined as chemi- 
cal compounds composed of natural 
gas hydrocarbons of methane, ethane, 
propane, or iso-butane combined with 
water in a fixed molecular proportion, 
usually about six or seven molecules of 
water combining with one molecule of 
hydrocarbon. They are in appearance 
a white snowy mass with well defined 
crystals which usually pack into a 
nearly solid mass resembling ice or 
snow having a honey combed appear- 
ance in cross-section. They generally 
form in regions of high turbulence, and 
once started, usually form at a rapid 
rate. Hydrates often occur on the up- 
ward slope of a line immediately fol- 
lowing a sag, or at the junction of 
laterals with the main line. Valves, 
meter runs, or other restricting fittings 
are often the points at which freezing 
occurs. These points may be detected 
by a characteristic singing of the gas 
or in some cases it is possible to ob- 
tain an excessive pressure drop be- 
tween two points of measurement. 
There are several methods for in- 
hibiting the formation of hydrates 
which includes: (1) reduction in pres- 


*Presented before the California Natural 
Gasoline Association, October 9, Los Angeles. 
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The Author 


J. A. Gordon received his BS in engi- 
neering from University of California 
at Berkeley in 
1941. He served 
his trainee 
period while 
working for As- 
sociated Oil 
Company in 
1941 and 1942. 
In the latter 
part of 1942 he 
joined the 
Union Oil Com- 
pany of Califor- 
nia, working as an engineer in the 
core laboratory and as a field engi- 
neer specializing in oil and gas prob- 
lems. 

In 1946 he was transferred to 
Union's head office, where he special- 
ized in natural gas and gasoline op- 
erations. During this period he aided 
in the installation and operation of 
the first package type gas dehydrators 
in the state of California. He is now 
Union's natural gas and gasoline de- 
partment’s representative in the South- 
ern and Ventura divisions. 
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sure, (2) increased temperature, (3) ad- 
dition of inhibitors and (4) dehydra- 
tion. 

Pressure and temperature affect the 
formation and also the removal of hy- 
drates. Fig. 1 illustrates this relation- 
ship for a typical natural gas. It can be 
seen that the shaded area represents 
temperatures and pressures at which 
hydrates form and that the line bound- 
ary of this area represents the melting 
point above which hydrates normally 
do not exist. 

One method of combatting freezing 
is to reduce the line pressure to the 
corresponding melting point tempera- 
ture as shown on Fig. 1. This method 
is slow and is limited in its application 
as it can be employed only in areas op- 
erating under high pressures and 4a 
small temperature range. The system 
must be above 32 F, however, or the 
released water will freeze into ice. Also 
this system is excessively expensive. 

Another method of eliminating 
freezing is to raise the temperature 
above the melting point shown on Fig. 
1. This commonly done with hot water 
bath or steam jackets for meters, 
valves, and piping above ground. 
Buried lines have been exposed in bell 
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Pressure is something you have to 
control, whether it’s built up 


on the outside of a deep-sea diving . 


suit, on the inside of a teakettle, 
or in the bloodstream of an 
angry or excited person. 


Pressure is also a problem when 
you pump oil through an engine. 
Sometimes the oil is cold and 
sluggish. Other times it is hot and 
easy-flowing. You can’t always wait 
for the oil to be at just the right 
temperature before you start the 
engine and need lubrication. 


You want the lubricant now, and 


WHY NOT GET FULL INFORMATION ABOUT WINSLOW “CP”* FILTRATION. 
SEND FOR THE NEW FREE BOOKLET THAT TELLS YOU ALL ABOUT IT! 


WINSLOW FLL 


+ TRADEMARK 






To obfain more information on products advertised see page E-61 






















_. . CONTROLLED PRESSURE 


you want it clean and dependable. 
That’s the job of your filter. 


Most filters don’t function properly 
until the oil has been warmed up. 
The oil gets by-passed instead 

of cleaned. But that is not the case 
when you use Winslow “CP”* 
(Controlled Pressure) Elements. 


' An exclusive and patented method 


of constructing Winslow 

‘a Elements makes sure that 
either hot or cold oil passes 
through the element instead 

of the by-pass, insuring positive 
Full Flow Filtration. 


Winslow Engineering Company °* 4069 Hollis St., Oakland 8, Calif. 
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Old timers will recall the day—more than 
20 years ago—when Taylor Forge an- 
nounced the first comprehensive line of 
butt-welding fittings. 

Before the WeldELL line was introduced, 
the only available welding fittings were 
elbows. But in the WeldELL line came all 
the fittings needed to do a complete and 
workmanlike job of pipe welding . . . the 
tees, reducers, caps, stub ends, and welding 
flanges. 

To produce all of these types of fittings 
in seamless forged steel was a giant under- 
taking —and still is. A good example of this 
is the line of reducers. Today there are 175 
reductions in standard weight reducers 
alone—and this can be multiplied by all 
the weights and materials in which Taylor 
Forge reducers are available. 

The first line is still the foremost line— 
the engineered line, the full value line. For 
up-to-the-minute facts about the WeldELL 
line, see your Taylor Forge Distributor. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works © Chicago 90 © P. O. Box 485 
Plants at: Carnegie, Pa.; Fontana, Calif., Gary, Ind., Hamilton, Ont., Canada 
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holes and heated with fires fueled with 
oil, gas, Wood and brush. 

Another method of removing hy- 
drates is by the introduction of inhibi- 
tors into the gas stream. Principal hy- 
drate inhibitors in use include methyl 
alcohol, anhydrous ammonia, and cal- 
cium chloride brine. These chemicals 
are high in cost and they are rarely re- 
covered and they are often difficult to 
place in the line at the proper location. 

Dehydration lends itself best of the 
above methods for hydrate control and 
the following discussion relates to basic 
operating problems with glycol gas de- 
hydrators. 


Glycol Dehydration Plant 


In a typical diethylene glycol plant 
as shown in Fig. 2, the gas passes 
through an inlet scrubber which re- 
moves any entrained liquids and then 
enters near the bottom of the contac- 
tor where it passes upward through a 
series of bubble trays and contacts the 
glycol solution which enters the top 
tray flowing by gravity across the vari- 
ous trays. The gas continues upward 
through the contactor where it is scrub- 
bed and passes out the top as dehy- 
drated gas. The water enriched glycol 
enters a liquid sump at the bottom of 
the contactor and from here it passes 
through a liquid level controller into a 
vent tank where hydrocarbon conden- 
sate and other gas contaminants are 
separated from the glycol. Next the 
glycol solution passes through a filter 
where any solid material is removed 
and then to a heat exchanger where it 
picks up heat from the hot lean glycol 
from the stripper. From the exchanger 
the rich glycol passes to a reboiler 
where it is heated to the required tem- 
perature by either direct fire or steam. 
The hot glycol then enters the stripper 
and is fractionated, the water coming 
off the top and the lean glycol going 
to the bottom where it leaves the strip- 
per and heats the rich glycol to the 
stripper in the above mentioned heat 
exchanger. From here it passes to a 
surge tank and then to a pump which 
pumps the glycol to the contactor com- 
pleting the cycle. 


Dew Point Determination 


Successful control and operation of 
dehydration plants is dependent upon 
a suitable method of determining the 
water content and the dew point of the 
treated gas stream. 

Some operators rely mainly on cal- 
culations of actual water removed by 
assuming the gas to be saturated. The 
water contents of the lean and rich 
glycol streams are determined and the 
difference is correlated with the glycol 
and gas rates using a water content 
Versus pressure correlation for satu- 
rated gases. Imaccuracies in this 
method are in the sampling of the gly- 
col and the use of the water content 
curve which at best is a composite of 
a number of gases and is, therefore, 
only approximate. 

The most extensively used method 
for dew point determination is the 
Bureau of Mines dew point indicator. 
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It is best known because of its simplic- 
ity and portability and experienced op- 
erators can check readings to within 
one degree. This instrument is de- 
scribed in detail in the literature and, 
therefore, will not be described here. 
It has one main operating difficulty in 
clearly defining the actual dew point as 
hydrocarbons condense on the mirror 
and cause concentric rings to appear 
which make more difficult the detec- 
tion of the gray spot characteristic at 
the hydrate point. 

The difference in composition in 
gases and the method of dehydration 
also influence the formation of these 
concentric rings or flooding of mirror. 

This difficulty can, however, be 


largely overcome as the operator gains 
experience and also by taking several 
readings, one fast to determine the ap 
proximate range of the dew point, and 
another one or two running slowly 
the above-determined range of accu 
acy and correlation. 


Dew Point Control 


The proper dew point control 
often overlooked in the operation of 
gas dehydration plants. This is usually 
due to lack of experience, especially in 
the operation of the smaller package 
type units which almost always ope! 
ate unattended. In these cases, the de- 
hydrator is usually operated at maxi 
mum glycol temperatures and veloci 













NOTHING TO MIX 


NO WATER TO HAUL 


NONPOISONOUS 


NONCORROSIVE 


TO FERROUS METALS 


Weeds and Grasses 
Can't Grow on Ground 
Treated with Borascu® 


eoceeeeG Single application of Borascu Weed Killer 





may keep an area cleared for 1 or 2 years! 


Where ground must be kept bare of all fire-hazardous weeds 
and grasses...that’s the place for Borascu! This weed killer 
gives long-lasting results because it goes into the soil, 

and remains there, where it can destroy plant life, roots 

| (iy included ! Economy-minded production men like Borascu; 
figure it saves up to 80% of former “‘grassing”’ costs... and 


it’s safe, nonflammable, easy to use. Write for literature. 


DISTRIBUTORS LOCATED THROUGHOUT OIL FIELDS OF U.S.A., CANADA, MEXICO, COLOMBIA, VENEZUELA 


PACIFIC COAST BORAX CO. 


DIVISION OF BORAX CONSOLIDATED, LIMITED 
630 SHATTO PLACE « LOS ANGELES 5, CALIFORNIA 
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They did what you can do 
fo produce more 








How to get high power dependability 
without paying for 
standby capacity 





When Sohio modernized and expanded the Lima refinery they needed a highly 
dependable power system. But they didn’t want to pay for emergency stand-by 
capacity, a common way to achieve reliability. So engineers from Sohio, Dingle- 
Clark Co., and Westinghouse worked out an ingenious solution based on a sound 
basic principle. 


Ingenious Controls Instead of Transformers 


The basic principle is this: that you don’t need absolutely continuous power for 
high reliability, but rather speedy restoration of service after disturbances do occur. 
So instead of providing for expensive extra transformer capacity, they developed 
a control system that automatically and rapidly clears trouble. And a power 
loss up to four seconds doesn’t slow down the plant. 


Devastating Tornado Didn’t Stop Operation 


The results of this sound planning were soon evident. Nine months after installa- 
tion, a devastating tornado hit Lima and knocked out one of the two power lines 
serving the plant. The two key motors (catalytic cracker blower drive) were 
thrown out of synchronization. But both were immediately restarted by the 
ingenious control system. Then a second fault knocked them out again and one 
motor restarted to keep the process going all through the disturbances. 


Disturbances are Cleared Automatically 


In the first nine months of operation, there were 12 disturbances which affected 
these key blower motors. On ten occasions, the controls automatically restarted 
the motors. The other two times, the motors were restarted manually. Numerous 
other disturbances have failed to affect plant operation in any way. 


Call Westinghouse Early On Your Next Project 


The key to continuous power is good planning. Westinghouse would like to 
do this kind of planning with you. Call us in early when you build, expand 
or modernize. Westinghouse Electric Corp., P.O. Box 868, Pittsburgh 30, Penna. 


HOW SOHIO GOT HIGH RELIABILITY AT LOW COST 


To keep the costs down, they built very tors. If power outage occurs, they’re auto- 








little spare capacity into the system. Thus 
if there is a momentary outage, the load 
must be reapplied in segments. The opera- 
tion is controlled by Westinghouse high- 
voltage switchgear, shown at left. 

The big power users are the blower mo- 


matically taken off the line by a clever “under- 
frequency” relay so that the rest of the plant 
can start up when the fault is cleared. Then 
in less than one minute, one of the blower 
motors restarts automatically. The plant 
keeps operating through the disturbance 
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pes mea | DEW POINT 





0 10 20 30 40 50 60 70 30 40 
ties which yield much lower dew maximum requirements is usually 
points than those required for hydrate maintained for constant daily loads in 
inhibition. Not only is this type of op- that control equipment or attendance 
eration more costly from a fuel stand- cannot be justified because of the small 
point, but corrosion, glycol contamina- solution requirements. 
tion and losses, and downtime are all By close adherence to the above 
increased. mentioned curves, winter and sum- 
The first step in dew point control is mer operations can be controlled main- 
to determine the minimum tempera- taining minimum temperatures on the 
tures to which the lines being served by equipment and obtaining dew points 
the dehydration plant will be subjected. within a minimum consistant range of 


This depends upon whether the lines the hydrate point. 
are on the surface and subjected to 


ambient temperatures, or if they are Equipment and Operation 

buried and subjected to minimum Most operating problems encount- 
ground temperatures. These tempera- ered in the operation of glycol dehy- 
tures, of course, vary seasonally and dration plants can be related to the 
the operation of the dehydration plant contamination of the glycol by foreign 
should coincide with them. material and the breakdown of the gly- 

Once these temperatures have been col at elevated temperatures. 

determined, refer to Fig. 1 and com- The first place in the system for re- 
pare them with the hydrate tempera- moval of contaminants is the inlet 
ture for the particular pressure in- scrubber. This vessel should be set as 


volved. This will enable the proper close as possible to the contractor. Its 
selection of dew point depression to be function is to remove water, hydro- 
obtained by the plant, allowing at least carbon condensate, crude oil, lubri- 
a five degree approach for plant and cating oil, and any pipe line dust or 


temperature variations. dirt which comes along with the gas. 

Figs. 3 and 4 are commonly used This vessel should be of adequate size 
curves to obtain the proper concentra- and maintained in proper working 
tions of glycol and reboiler tempera- order for if light oils and condensate 
ture for a desired dew point. Fig. 3 en- are carried into the contactor, they 


ables the operator to select his desired eventually find their way to the recti- 
dew point according to his contact fier where they have a tendency to 


temperature by maintaining a given crush the packing in packed columns, 
concentration of the glycol to the con- — and _blow glycol out the top and bot- 
tactor. Fig. 4 illustrates the proper re- tom with a resultant fire hazard. Heavy 
boiler temperature required to give the oils accumulate carbonaceous mate- 


desired glycol concentration. Similar rial in the still and reboiler which 
curves are available for tri-ethylene eventually finds its way to reservoir 





50 


FIG. 3. EQUILIBRIUM dew points vs contact temperature 
for diethylene glycol-water solutions. 


FIG. 4. BOILING point temperature and dew point depression 
vs per cent diethylene glycol by weight, 
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glycol. When this emulsion is recircu- 
lated some gasoline is absorbed and 
makes its way to the rectifier where it 
is driven off overhead with the water. 
In several cases fires were started from 
these gasoline vapors coming into con- 
tact with the fire in the reboiler. This 
can be prevented by carrying the 
vapors away from the top of the recti- 
fier through a downward sloping line 
into a remotely located separator hav- 
ing a means of drawing off the water 
separately from the gasoline. 

Some operators have recently incor- 
porated the use of a vent tank immedi- 
ately downstream of the contactor. 
One of the functions of the vent tank 
is to remove oxygen and hydrogen sul- 
fide which enter the glycol stream in 
the contactor. Both of these contami- 
nants are strong oxidizing agents and 
highly corrosive when in solution at 
elevated temperatures. Their removal 
is accomplished by holding the glycol 
retention time to about 20 to 30 min- 
utes and lowering the pressure to that 
required to overcome pressure drop to 
get the glycol into the rectifier. The 
vent tank is also used as a decanter 
tank, recovering hydrocarbon liquids 
which enter the glycol stream in the 
contactor. 

To insure further cleaning, a filter 1s 
usually installed downstream of the 
vent tank to remove dirt, scale, rust, 
and reaction materials. This filter 1s 
usually of the waste pack or cartridge 
type which can be removed and 
cleaned with the plant in operation. One 
type of filter sometimes used has an 


glycol. section where it must be drained off. element of cloth, fibre glass or cotton 
A constant circulation rate set at Some oils form an emulsion with the in the form of a replaceable sack sur- 
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rounded by a stainless steel wire mesh. 
It is located upstream of the motor 
valve controlling the liquid level in the 
contactor to prevent gas released due 
to the pressure drop through the motor 
valve from nullifying its operation. The 
filter in this location must be kept 
clean, as a dirty filter raises the back 
pressure and the liquid level in the con- 
tactor, opening the motor valve wider 
until the pressure drop is taken across 
the filter instead of the motor valve, 
with a resultant bursting of the filter 
sack. One operator using an anti-foam- 
ing agent has had considerable erosion 
of his filters on diethylene glycol serv- 
ice while on tri-ethylene glycol he is 
using a standard filter ahead of his 
pump without any apparent difficulty. 

Glycol pumping has offered a variety 
of problems. Glycols are a difficult 
liquid to contain and to pump. The 
liquid continually leaks around pack- 
ing and soon spreads around the entire 
pump area if not properly handled. 
There is also a tendency on the part of 
inexperienced operators to tighten the 
packing too tightly. The leak problem 
can be overcome by providing a drain- 
age trough around the pump leading to 
central sump from which the glycol 
can be gathered and returned to the 
main reservoir. 

Pumps generally used are of the re- 
ciprocating double-acting piston and 
single acting plunger types driven by 
electricity, gas, gas-engine or steam. 
For small package installations, a gas- 
driven piston pump is often used. For 
high pressures and low volume pump- 
ing, triplex plunger pumps have proved 
satisfactory. One operator uses a cen- 
trifugal turbine pump with a cast iron 
impeller for a job requiring high vol- 
umes and a low head. The impellers 
cut out in about two months from com- 
bined corrosion and erosion effects. He 
is now trying a bronze impeller to 
eliminate this costly nuisance. 

Pump packing has been an impor- 
tant problem. Cup type leather pack- 
ings were used on some of earlier sim- 
plex pumps, but these soon gave trou- 
ble at slow pumping speeds. Metallic 
packing with a soft babbit center com- 
bined with graphite and mica has 
proved successful. This is a self lubri- 
cating packing which limits the leak- 
age to One or two drops every several 
minutes. 

Pump rods have a comparatively 
short life in glycol service. Part of this 
is due to the nature of the service and 
part due to undue tightening of the 
packing mentioned above. One oper- 
ator case-hardens his rods apparently 
with some success. Others have tried 
chrome and cadmium plating which 
have worked well in some cases, but on 
the whole have not proved too success- 
ful. Tests were conducted on porcelain- 
zed rods, but they did not hold up. 
One operator is now trying a porcelain- 
ized sleeve made from a porcelain fire 
tube fitted on a machined metal rod. 

Power pumps circulating glycol re- 
quire the usual maintenance of check- 
Ing oil level and draining and filling 
Periodically. A  non-detergent oil 
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your money 


Ritzes(D 65R 
Threader 1” to 2”” 





Threads 4 sizes of pipe fast with 1 set 
of dies—and it won’t jam! 





65R PIPE THREADER 


This popular 65R has saved millions of hours of thread- 
ing time, and no wonder—its one set of self-contained 
high-speed dies adjust to 1”, 14”, 14%” or 2” pipe 
size in 10 seconds! Mistake-proof self-centering work- 
holder sets instantly! And lead screw won’t jam on 
workholder, kicks out automatically at standard thread 
lengtia! You can’t match it for fast easy pipe threading 
—buy it at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 
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should be used according to one oper- 
ator who used a detergent lube oil 
which reacted with contaminants of 
the glycol to form a gummy, hard sub- 
stance that was very difficult to re- 
move. It goes without saying, that a 
strainer ahead of the pump and a relief 
valve on the discharge are a must in 
glycol pumping service. 

The reboiler is usually direct-fired 
or steam-heated. The glycol level is 


maintained by an overflow pipe to the | 


surge tank or a liquid level controller. 
With the controller installation the 
float is normally located in the reboiler 
and the control valve on the contactor. 
This introduces a time lag between the 
opening of the valve and the raising of 
the level in the reboiler. Failure of the 
controller or the valve could result in 
a low liquid level in the reboiler which 
might burn out a fire tube. The over- 
flow system with the surge tank directly 
below the reboiler minimizes this haz- 
ard by simply insuring the existence of 
a minimum liquid level. 

Where the fuel for the reboiler is 
not constant or in areas of high winds, 
the operators usually equip the units 
with a pump shut-down device in the 
event of flame failure. This prevents 
the glycol from circulating with the re- 
boiler out of service which prevents 
the system from building up with water 
and minimizes glycol loss to that con- 
tained in the contactor. 

In windy areas with the problem of 
the fires being blown out, one operator 
has relocated the reboiler a safe dis- 
tance from the main plant, and con- 
structed a six foot sheet metal wind- 
break completely around the unit with 
apparent success. Other operators have 
installed a continuous spark ignition 
system or a spark igniter to relight the 
pilot if it goes out. 

The surge tanks on some package 
units have a spiral heat exchanger coil 
in them for heat transfer from the hot 
lean glycol in the surge tank to the 
rich glycol to the rectifier. These coils 
are difficult to clean and have been 
known to leak. 

The rectifier, operating at the high- 
est temperature in the system, shows 
the effects of the highest rates of cor- 
rosion. Most corrosion occurs below 
the feed tray and trays above. Very lit- 
tle corrosion occurs in the top or bot- 
tom. Also, there seems to be less 
corrosion with tri-ethylene glycol than 
with diethylene glycol. 

A .1 per cent solution of mono- 
ethanolamine is currently being used 
a a corrosion inhibitor. One operator 
reports that his rectifier life was ap- 
proximately two years before he started 
using monoethanolamine, and that 
since its use, he has operated over four 
years with no trouble in sight, although 
i some cases monoethanolamine has 
materially increased the corrosion rate. 

‘When monoethanolamine is used 
with diethylene glycol, a reddish-brown 
colloidal substance builds up in the sys- 
tem and as the concentration increases, 
It settles out clogging the system. This 
material is apparently organic and has 
some nitrogen in it. It has proved very 
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Drilling below 20,600 feet, the rotary 
table of this National 125 is driven with 
independent power. Twin GMC 671 en- 
gines, equipped with a Twin Disc Model 
F Torque Converter, drive through an 
Oilwell Reduction Gear. 

Oil observers closely watching the 
deep wildcat credit the Twin Disc 
Torque Converter, as key equipment in 
eliminating “twist-offs,” for making pos- 
sible this world depth record. “No rig,” 
they contend, “should be without the 
Twin Disc Torque Converter.” 

Five Twin Disc Model EH Clutches 
are also on this rig: Two on twin clutch 
set-up to compound and C-250 pump; 
one from pump compound to C-250; 
one on tail pump drive to C-350 pump; 
and a Model EH Master Clutch. 


Twin Disc 
Torque Converters 


Throughout the oilfields, oper- 
ators report cheaper, faster 
hole from Twin Disc Torque 
Converter-equipped rigs. Auto- 
matic multiplication (up-to-6 
times) of engine torque through 
these fluid drives, matches load 
demands... 
shock on engines, drives, chains, 


results in less 


drili pipe . . . less downtime. 


 twilalbise | 


CLUTCHES AND/HYDRAULIC DRIVES 
my \ 





TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Iilingis 





BRANCHES: CLEVELAND + DALLAS + DETROIT + LOS ANGELES »- MEWARK + MEW ORLEANS + SEATILE ~ 
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Uniform heat distribution, the most desirable characteristic 
of any fluid heater, is created in an Isoflow furnace 
as the result of the following design characteristics: 


1. Individual burners, symmetrically spaced 
with relationship to the tubes, create a symmetrical 
flame pattern with relation to the heating elements. 


2. The metal cone at the top of the combustion chamber 
re-radiates to the tubes, also diverts products 

of combustion progressively closer to the tubes, and 
combines the proper proportion of radiant and 
convection heat to give the uniform heat intensity at 
the upper portion of the combustion chamber. 

3. The combustion gases are diverted behind the 
tubes so that the gases recirculate from the 

top of the heater downward, behind and between 
the tubes, thus increasing the heat input to the 

rear of the heating elements by convection. 


4. The recirculated gases also serve to reduce 
the combustion temperature, reducing the 
heat intensity at the bottom of the furnace. 


The above design factors in Isoflow heaters, 
combined with the angle of the cone, provide the 
uniform heat distribution required in heaters 

for the most efficient process operation. 


PETROCHEM-ISOFLOW FUR 
UNLIMITED IN SIZE cen SPR Sere ss. BUT 
PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17, N.Y. 


Representatives: Bethlehem Supply, Tulsa and Houston ® Flagg, Brackett & Durgin, Boston * D. D. Foster, Pittsburgh * Favill: 
Levally, Chicago ® Lester Oberholtz, California * Gordon D. Hardin, Louisville, Kentucky ® Turbex Equipment Co., Narberth 
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Kingdoms have been lost be- 
cause of the lack of minute, 
special equipment at a critical 
time. 


And so it can be in your busi- 
ness; packings or piston rings 
that do a specialized job can 
make the difference between 
maximum equipment perform- 
ance or shut downs. 


Let our engineers study your 
packing or piston ring problem 
and then recommend the right 
products for your needs. 


Write for Complete Information 
@ Metallic Packings 
@ Power Piston Rings 
@ Carbon-Bakelite 
Liquid Pump 
& Compressor 
Piston Rings 
Valve Discs 





9925 Bustleton Ave., Phila. 15, Pa. 
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control of pre » o ture, liquid level, 
mechanical operations, etc., it will pay 
you to consult Mercoid’s engineering staff — 


always ot your service. 


Write for catalog No. 700A. 





THE MERCOID CORPORATION 
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difficult to filter, eroding conventional 
filters in a very short time. Some cor- 
rosion of the fins in the heat exchanger 
heating the feed to the rectifier has 
been experienced by this same opera- 
tor. One of the newest inhibitors which 
shows promise is an approximate | per 
cent solution of a complex meta-phos- 
phate which coats the steel parts of the 
system and inhibits corrosive action. 

Rectifier corrosion can be minimized 
by keeping the system free of contami- 
nants and operating at a minimum 
temperature as explained elsewhere in 
his paper. One way to keep the tem- 
Xerature down is to elevate the recti- 
fier to provide the necessary gravity 
ead to return the glycol to storage, 
and to operate it at atmospheric pres- 
sure. Another proposed remedy is to 
reduce the capacity of the reboiler so 
that the temperature is raised and low- 
ered quickly which minimizes the time 
the glycol is at the elevated tempera- 
ture and subject to decomposition. 
Some operators have recently gone to 
stainless steel construction, but on the 
whole, most designs simply include an 
ample corrosion allowance. 

Another problem frequently en- 
countered in dehydration plant opera- 
tion is foaming. Glycols foam with 
hydrocarbon condensate, emulsion, 
and corrosion products. In many cases, 
foaming can be caused by lack of ex- 
perienced operation, as in one case 
where the unit had been shut down for 
a time and restarted without draining 
the condensate from the contactor. 

Several anti-foaming agents are 
available for use as foam breakers. An 
anti-foaming agent recently used is a 
higher complex glycol both in the oil 
soluble and water soluble types. Ex- 
tremely small concentrations are used 
on the order of 3 ml per drum. This 
material has an added advantage in 
that it is permanent and does not strip 
out and is added in the same propor- 
tion only as glycol is added. 

Monoethanolamine is quite often 
used. Results have been fair but in- 
conclusive. A 1 to 2 per cent solution 
is constantly added by an extraneous 
pump as it is stripped in the still. 

Glycol losses are a problem consist- 
ently facing the dehydration plant op- 
erator. Most dehydration equipment is 
designed to lose less than .1 gallon gly- 
col per million cubic feet treated. This 
figure generally runs higher because of 
lack of experience on the part of the 
operator. Proper start-up and shutting 
down procedures are very important 
in order to keep from blowing the gly- 
col out of the system. As mentioned 
above, recovering glycol from pump 
packing leaks and returning it to the 
system saves considerable glycol loss. 
Some operators even back weld 
screwed fittings or use socket type fit- 
tings to prevent glycol loss. More re- 
cently there have been several oper- 
ators who have installed special semi- 
continuous distillation units for recov- 
ery of contaminated glycol heretofore 
thrown away. 

In one particular plant, a severe gly- 
col loss occured every time the com- 
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pressor plant was shut down. It was 
finally determined that line pressure 
backed the glycol out of the contactor 
into the inlet scrubber and back into 
the compressor system. The problem 
was remedied by the installation of a 
check valve on the inlet of the inlet 
scrubber. x 

One final word on the maintenance 
of process control equipment. Liquid 
level controls on the fractionator, con- 
tactor, rectifier column, and the vent 
tank, should have their filters blown 
and the levels adjusted regularly. On 
bucket type controllers, the screens and 
orifice should be cleaned regularly. In 
some cases, it may even be necessary to 
enlarge the hole in the orifice to keep 
it from plugging. Glass tubes in the 
liquid level gages get dirty with sludge 
in the bottom portion and the ball 
checks foul with corrosion materials 
causing a false level to be indicated in 
the gage. Valves should be worked 
periodically and tapped lightly to re- 
move accumulated material. Alarm 
system controls on the reboiler, con- 
tactor, rectifier, inlet scrubber, and 
solution pump should also be checked 
periodically. 


Summary 


Author has presented in a general 
way some of the more common oper- 
ating and design problems confronting 
the gas dehydration plant operator. 
Starting with gas hydrates, he has 
pointed out some of their physical 
properties and outlined briefly the 
more common methods of freeing 
frozen lines. A typical flow diagram of 
a diethylene glycol plant is given. Dew- 
point determination is discussed, fol- 
lowed by proper dew point control, 
pointing out the tendency to dehy- 
drate beyond the required range with 
subsequent deterioration of glycol and 
equipment. The main portion of the 
paper is devoted to a discussion of 
problems directly connected with the 
plant operation. Methods of keeping 
the glycol free of contaminants by the 
use of scrubbers, vent tank and filters 
are discussed. 
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Only Midwest ‘‘Long-Tange: 
Elbows have these longer 
gents (dotted lines indicate the 
length beyond ends of ASA 
Elbows). Tangents are VV 
nominal diameter: a 12” elb 
has tangents 3” long. 


This young man’s dad also saves money. But he 

ee does it by specifying Midwest LONG-TANGEN? 

ee, Elbows whenever he needs welded piping. These 
elbows (see above) can be lined up with pip 
more quickly and accurately. Less pipe is re 
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cumferential weld) is frequently eliminated 
Slip-on welding flanges are easily used wit! 
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or vice versa and hired Ray, at Robin. 
son, Illinois, and when next year Lin. 
coln joined Ohio Oil Company, he just 
naturally went along. 

Lincoln was operated under its origi- 
nal name until 1935, with Ray Luton 
as vice president and general superin- 
tendent of that works. Dropping the 
old company name, he became general 
superintendent of refineries for the par- 
ent company. The history following 
appears to have been inevitable; han- 
dling a difficult job to make it look 
easy, he was retitled manager of the 
refining division, 1947, to lead with 
more authority and responsibility the 
expansion program of the refining fa- 
cilities. With the election recently of 
C. Z. Hardwick as Ohio Oil’s executive 
vice president and the need for a re- 
assembly of company executives, Ray 
Luton was elevated to the refining divi- 
sion’s vice presidency, and assumed 
the Pilot’s Seat. 

A brief and inadequate resume of 
Luton the oilman. From all these mul- 
titudinous duties he shoves back from 
his desk, reaches into a corner for a fly 
rod; a fowling piece; a surf casting rig 
or, a rifle-gun and in the same motion 
takes off with the same smooth action 
he applies to his day’s work. It may be 
the limitless reaches of Wyoming's 
antelope, deer, or elk country, to 
match wits with game there, where 
“half the world stands on end, and the 
other half stands on t’other”. He may 
run away to Canada’s fishing waters; 
RAYMOND E. LUTON *tis said he slings a mean plug at bass or 

trout or salmon. 
Vice President Refining Division At the slightest arm-twisting, even 
Ohio Oil Company that self-induced, he is charged with 
losing himself in the wild goose’s 
haunts, there to make like an inani- 
mate shock of wheat or corn, almost 
invariably returning with the permitted 
bag of honkers. Albeit he is credited 
by those in the know with the capa- 








bilities of a trencherman, as efficient 
Wuat may be the difference be- activities of his refining organization at and as affable in the carving and the 
tween an oil man and an oilman? It has Ohio Oil. consumption as in the procuring stages 
been said that the first is one saturated As happens “in our best families” of the wildfowler’s pastimes. And of 
thoroughly with oil externally. The oil- very frequently, Ray got his initiation all these activities much more may be 
man has been in the industry all his into oildom as an adult at Indian Re- said without repetition. 
life, is saturated externally and intern- fining Company, western Illinois, dur- On his home range he allies himself 
ally, and probably has some petroleum ing vacations from Marietta (Ohio) with several cooperative groups. He 1s 
hydrocarbons coursing through his College, where he wrestled with the in- a member of the API general commit 
blood system. tricacies of chemical engineering, then tee on refining, a director of Western 

Be that as it may, “Ray” Luton can a somewhat “infant” science in the pe- Petroleum Refiners Association, the 

qualify certainly as an oilman, under troleum refining industry. Inducted two leading trade organizations in his 
that definition. From Harmony, Penn- into and serving during World War I, field. In 1933 he aided in reorganizing 
sylvania, fields where his driller-pro- he came back to manage the laboratory the Second National Bank in Robin- 
ducer father, Charles B., began his oil for Export Oil Corporation of Louisi- son, Illinois, and still serves as its vice 
work, Ray went along toward the west ana, decided to find out more about president. He is a Scottish Rite Mason, 
with the family, always in sight of oil Kentucky crudes as a laboratory spe- and a Shriner. ‘ ' 
fields, always in the “smell” range of cialist with Petroleum Refining at La- And most indicative of his alive, 
crude oil. There are those who say that tonia. At about the tag end of “The forward-looking attitude, he attended 
the metaphysical or psychological ef- Little Depression” (1923) Lincoln Oil the Advanced Management Program 
fect of the name of his birthplace is re- Refining needed a chemist who could at Harvard University, in 1951. 
flected in his handling of the far-flung pinch-hit as assistant superintendent, And so is Luton, the man. 
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About the Crude Oil Purchase Order 








The order that “no pipe line company purchasing or transporting less than the 
amount fixed by the order shall be allowed to purchase or transport oil in Oklahoma,” 
issued by the Oklahoma Corporation Commission, has commanded shocked attention 
from the crude oil purchasing and transmission branches of the industry. 


Ostensibly the order was designed to supersede the previously accepted practice of 
“pipe line proration.” Under this practice when the pipe line company found the pur- 
chase of all the oil produced by its connected wells would be in excess of the amount 
that it could transport or store, or when the purchasing companies found the connected 
capacity (or allowable) in excess of their requirements, the ratio between the volume 
desired and the volume available would be translated into a percentage figure. If supply 
were 10 per cent above the amount needed, a 10 per cent cut was applied to the allow- 
able on each connected well. 


Known as “taking ratably,” the procedure was accepted by custom and was 
required by state law in Oklahoma and many other states. It would appear that 
such a custom, established over the years and seemingly fair to all, would be con- 
tinued. The new order changes this method. The Commission decrees that all 
legally produced oil will be purchased, whether or not the purchaser requires it. 


The legality of the order is questionable. Can a company be forced by decree, 
legislation, or any other device, to purchase and pay for a product it cannot sell or 
otherwise profitably dispose of and which presents the storage problems that are char- 
acteristic of crude oil? Obviously, an operating company would hesitate to test the 
order by violating it, because to do so would jeopardize its future right to do business 
in the state. Further, the Connally “Hot Oil” Act gives Federal stature to any violation 
of state proration orders. Violation of this decree would then place the offending pipe 
line in jeopardy of Federal charges. The result of these factors has been to force 
universal compliance with the order thus far. 


Aside from the question of legality, the injustice of the order is clear. The Com- 
mission is armed with one of the earliest state market demand statutes and requires 
purchasing companies to provide it with crude purchase nominations. That it consist- 
ently sets allowable higher than the requested amounts may be due to inefficient record 
keeping but it could be remedied by estimates of new wells without timely reporting. 


There is little doubt that the domestic crude oil producer is in a potentially pre- 
carious position. As General Ernest O. Thompson, Chairman of the ‘Texas Railroad 
Commission, so aptly phrased it in his recent address before the Independent Petro- 
leum Association of America, “The independent oil producers cannot. stand further 
reductions in runs without serious danger of bankruptcy.” 


The factors that caused past reduction in runs, and the fear of even greater 
future reductions, have given rise to the present supply situation. Storage of crude 
oil and products has long since passed prudent levels and rapidly approaches 
capacity. This situation is the direct result of a decline in product exports, reduced 
domestic consumption of certain products. increased imports of crude oil, and an 
increase in domestic production capacity deemed necessary to national defense. 


The cure is to be found in a logical alteration of the contributing factors, not in the 
precipitate action of any. state regulatory body seeking to alter by decree a situation 
resulting from normal reaction to the natural law of supply and demand. 


— Sim H. Crews. 
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BAKER 


RETAINER 
PRODUCTION PACKER 


Do you know that with only ONE Baker Retainer 
Production Packer you can equip your well for either 
SINGLE ZONE or DUAL ZONE production? And that 
you can accomplish any type of completion for any 
method of production to meet fixed or changing well 
conditions? 

A single Baker Retainer Production Packer will also 
outperform many specialized tools when used as a TEST- 
ING PACKER — SQUEEZE PACKER — GAS LIFT 
PACKER — PERMANENT COMPLETION PACKER 
— WATER FLOOD PACKER — GAS INJECTION 
PACKER — CORROSION CONTROL PACKER - 
TUBING ANCHOR — ONE-WAY BRIDGE PLUG - 
PERMANENT BRIDGE PLUG. 


Every production man should be familiar with the many 
operating advantages of this “Universal Type” Packer, 
which include... 


WIRE LINE SETTING— The packer can be set with wire line speed 
and accuracy, using the same set-up just used for perforating. 
The Baker Packer also can be set on drill pipe or tubing. 


SETTING UNDER HIGH PRESSURE-— By using a lubricator, the Baker 
Retainer Production Packer can be set under high pressure. From 
the moment it is set, the self-contained, flapper-type, back-pres- 
sure valve closes and isolates pressure below the packer. 


TUBING STRING IS ALWAYS “FREE”— That valuable string of 
tubing— whether 1,000 feet or 16,000 feet in length—can be re- 
moved by simply picking up the tubing weight. 


EXCESSIVE “SET-DOWN” WEIGHT OR TENSION NOT REQUIRED 
—Even when squeezing, formation fracturing, or producing at 
any depth under pressure, a perfect pack-off is maintained inde- 
pendent of excessive set-down weight, or tension. 


HOLDS PRESSURE DIFFERENTIALS FROM ABOVE OR BELOW-—Two 
sets of opposed slips, and a resilient packing confined by lead and 
metallic sealing rings, effect a permanent pack-off that will hold 
any pressure differential either from above or below the packer 
that is safe for the well equipment. 


PACKS-OFF AND HOLDS UNDER HIGH BHT Baker Retainer Pro- 
duction Packers will hold high pressures under conditions of high 
temperatures. Hundreds of Baker Packers are in successful service 
in Southwest and Gulf Coast areas where temperatures in excess 
of 300 degrees are not uncommon. 
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Washing or Circulating Tubing 


Seal Nipples removed from packer bore. 
Flapper Valve held open by tubing 
extending below Tubing Seal Nipples. 





Pressuring Below Packer Acid or « 
cement squeeze, formation fracture, gas 
or water injection. Latch Sub used when 
squeeze pressures exceed tubing weight. 


RESISTS CORROSION—The cast-iron used in the construction of 
Baker Packers is far more resistant to corrosion than the casing 
in which the packer is set, thus making it ideal for permanent 
installations, or for use in areas plagued with a severe corrosion 


problem. 


EASILY DRILLABLE—The Baker Packer is constructed of drillable 
cast-iron, and its design supplements the breaking-up action of 
the bit. Whether it has been in the well for only a few hours, or 
for ten years, the Baker Packer can be drilled up in minimum 
lime. Expensive and hazardous “milling-out” operations never 


are required. 


IMPORTANT FACTS 
Baker Packers are used in a majority of installations where con- 
ditions of extreme pressure, temperature, or depth are present. 
Baker Packers also dominate Dual Zone installations, particularly 
those involving two-packer, crossed-flow arrangements. 


BUT IT IS ALSO TRUE that more Baker Packers are used for 
simple single zone completions than for any other type of com- 
pletion, and that most Baker Dual Zone installations employ 


only one packer. 





Isolate Zone Below Packer Tubing 
String removed, Flapper Valve closed. 
Isolates pressure differentials (squeeze, 
productions) from below the packer. 


Temporary Bridge Plug For working 
over zones above packer. DR Plug run 
in on Baker Retrievable Cementer, and 
retrieved with overshot. Permanent 
Bridge Plug can be formed with Trip 
Bob (not illustrated). 





Ask any Baker representative, or office, for complete detai 
as well as your copy of the recent Baker Equipment Ne 
dealing with DUAL ZONE COMPLETION PRACTICES 
There is.no charge, and no obligation, for specific rec 
mendations and completion planning advice available fr 


Baker Technical Advisers. 
next completion? 


Why not be prepared for ) 
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TWO THINGS 


| LIKE ABOUT IVERSON - 
FAST AND FRIENDLY SERVICE 








{~ = When a rig goes ‘““down’’, every minute costs you money. 
STORES Hundreds of operators have found the best way to cut 
expensive downtime to a minimum is by calling a nearby 
Iverson Supply Store. Fully-stocked Iverson stores operate 
‘round the clock, 24 hours a day, so that you can have that 
Oklahoma City, badly needed piece of equipment in the shortest time 
ae possible. Deliveries are quickly made even to out of the 
way locations. 


Artesia and Farmington, 
NEW MEXICO 


Kermit, Odessa and Snyder, 











— Iverson service is fast but it’s friendly too. Most operators 
oe enjoy this pleasant teamwork. For fast and friendly 
service for drilling, production or refinery equipment, call 
a” a your Iverson Supply Store. 


Iverson Suppty ComPANY 


FORT WORTH DALLAS 
TEXAS DRILLING-PRODUCTION AND REFINERY EQUIPMENT MIDLAND 
P.O. BOX 1439 TULSA 1, OKLA. 
B-6 To obtain more information on products advertised see page E-61 THE PETROLEUM ENGINEER, November, 1953 
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TRISTATE AREA 


Drilling rig in Indiana. 


P 111.2 





Deep test in Tri-State Basin. 


Technological developments have pushed oil field 


expansion and secondary recovery programs until 


Indiana Has Highest Output 


THE first commercial petroleum was 
produced in Indiana at Crawford Coun- 
ty in 1862; just 3 years after the first 
well was drilled for oil in Pennsyl- 
vania. From 1862 to 1888, about 600 
wells were drilled for oil and gas in 
Indiana. From 1889 to 1904 the 3788 
wells produced 11,400,000 bbl of oil; 
Indiana was then the fourth largest 
producing state. All this production was 
from the Trenton limestone, on the 
Cincinnati Arch. 

In 1886 gas production in Indiana 
was valued at $300,000; in 1889, oil 
production in the state, was 33,375 bbl 
and was valued at $31,414. In 1952 
the total oil production was 11,937,000 


. bbl. Its dollar value is approximately 


0 times greater than it was at the 

ginning. Indiana is now the tenth oil 
State in the nation. 

The period of 1920 to 1938 had 
scattered activity in Gibson, Pike, 
Knox, and Vanderburgh counties. Pub- 
lication 42, of the Indiana Department 


KENNETH G. BOLING 


of Conservation, “Oil Fields of South- 
western Indiana,” by W. N. Logan, 
shows that Pike County had the David- 
son pool, Glezen pool, (this pool 
proved productive in 1952) Bowman 
pool, (now a a part of the Union Bow- 
man pooi) Oakland City pool, Oats- 
ville pool, Arthur pool, Alford gas 
pool, Petersburg gas pool, (discovered 
in 1897, and ultimately producing oil 
in 1953). Gibson county had the Fran- 
cisco pool, discovered in 1922 and re- 
developed and extended in 1939 and 
1949. The Princeton pools, East and 
West, were discovered in 1903, and are 
now under active water flood, 1952- 
1953; the Union pool, which is now a 
part of Union Bowman pool, an area 
still actively being drilled. Knox Coun- 
ty had the Monroe City pool, discov- 
ered in 1903, and extended in 1941, 
1950, and 1951. 

This period, 1920-1938, had many 


EXCLUSIVE 
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in 91 Years 


discoveries large and small, yet there 
was no conscientious effort to develop 
or extend the oil field operations. 
Hampered by low prices, poor rigs, 
little exploration know-how; the oil! 
business dawdled along until 1938. 
The Illinois discoveries in 1937 and 
1938, by the Pure Oil Company: the 
No. 1 Bunny Travis 33 3N8E Clay 
County, Illinois, and the No. 1 Bradley 
1 26 IN7E Wayne County, Illinois, 
had a staggering effect on the oil indus- 
try. Major companies sent in staffs of 
geologists and geophysicists and the 
“boom” was on, in both Indiana and 
Illinois. Indiana’s gusher was the Grif- 
fin pool discovery. The Granville Hays, 
Ed Amis, Dan Boone, W. D. Allen 
et al, No. 1 Cooper Estate 13 3S14W 
Gibson County, Indiana, which came 
in on December 15, 1938, made 3000 
bbl per day to open the Griffin pool 
The Griffin pool, on the Wabash 
River anticline, produces from 9 pays: 
Mansfield at 1250 ft, Pottsville at 1450 


B-7 
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The Author 





Kenneth G. Boling is petroleum ge- 
olagist, engineer,and managing partner 
of Boling, Levine, and Yabrove, oil pro- 
ducers of Evansville, Indiana, He was 
graduated with an AB in geology from 
Hanover in 1937, joining Pure Oil that 
same year. He worked with Pure until 
1948 in the Tri-State area and Michi- 
gan. From 1942 to 1945 he was an aerial 
phototopographer with the U. S. Army 
Engineers. From 1948 to 1950 Boling 
served as assistant manager of land and 
geological department for S. D. Jarvis, 











ft, Degonia at 1750 ft, Waltersburg at 
2100 ft, Tar Springs sand at 2190 ft, 
Cypress sand at 2550 ft, Bethel at 2700 
ft, Aux Vases at 2800 ft, and the Mc- 
Closkey at 2890 ft, (any porous, oolitic 
limestone zone, producing oil in the 
Ste. Genevieve formation). This field 
has 599 producing wells, 16 dry holes, 
and 10 abandoned wells. To January 1, 
1953, it has produced 32,877,741 bbl 
and approximately 3000 bbl per day. 
There is now an active water flood of 
the Cypress sandstone and of the Biehl 
sand (Pennsylvania) in operation in 
the Griffin pool.+ 


Development Is Technological 

Indiana’s oil business is geared to 
the technological developments in the 
oil industry as a whole; and its discov- 
ery rate follows roughly the trends in 
exploration and production practices, 
developed elsewhere, and gradually im- 
ported to the state. 

The seismograph phase of the early 
part of the present play indicates this 
trend. Those with asterisk before them 
in the list below were seismograph dis- 
coveries: 

Pools discovered in 1938 were: 
“Griffin Consolidated pool, Gibson, 
Posey County; *Heusler Dome pool, 
Posey County; Millersburg pool, War- 
rick County. 

Pools discovered in 1939, were: 
Rockport pool, Spencer County, and 
Francisco pool east, Gibson County. 

Pools discovered in 1940, were: 


son County; Gibson 
County. 

Pools discovered in 1941, were: 
*Mt. Carmel Consolidated pool, Pa- 
toka pool, Gibson County; Union, 
Bowman Consolidated pool, Gibson, 
Pike, and Knox counties; *College 
Consolidated, *La Motte, *Mt. Vern- 
on Consolidated, Rapture, and *Wel- 
born Consolidated pools, Posey Coun- 
ty; Kirksville, Columbia, and Johnson 
pools, Gibson County; Vaughn and 
*Vernon Heights pools, Vanderburgh 
County; Spurgeon pool, Pike County; 
Glendale pool, Daviess County. 

Developments from 1938 through 
1941, indicate the tracing-out of the 
Wabash anticline to the South, and to 
the North, by seismograph: The pick- 
ing-up of parallel trends, and the 
chécking-out by subsurface, accounts 
for adjacent development in some of 
this area. The Pike County Warrick 
County Spencer County developments, 


Fleener pool, 


The war years, 1942-1945 were lean 
years, with a declining rate of discoy. 
ery; 1945 to 1947, showed increased 
development. 

In May, 1947, the Leduc reef field 
was discovered. In January, 194, 
came the Red Water reef field, fol. 
lowed by the Golden Spike reef, in 
August of the same year. These Cana. 
dian reefs were big news to the oj] 
industry. 

Indiana’s oil industry became reef. 
conscious; for Indiana had Niagaran 
reefs; (in 1927, Cumings and Schrock 
had shown conclusively that, “the nv- 
merous quaquaversal structures in the 
Niagaran in Northern Indiana are ap- 
cient coral and stromatoporoid reefs”!) 

Therefore, why not subsurface reefs 
in Southwestern Indiana? Records were 
checked; the Siosi pool, Sullivan and 
Vigo counties discovered in 1926 and 
producing from the Devonian, was of 
small extent, (1000 acres) but from 37 





however, were mostly by the drill wells, it had produced 3,596,380 bbl of 

alone. oil to January 1, 1949. It had 107 ft 
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St. Thomas pool, Knox County; *Ca- 

born Consolidated, and Mumford Hills Compiled by K. G. Boling. 

pools, Posey County; Grandview and Pools of Southwestern Indiana and 

Hatfield pools, Spencer County; adjacent areas of the Tri-State Basin. 

*Owensville Consolidated pool, Gib- _—" 
B-8 THE PETROLEUM ENGINEER, November, 1953 





lean 
sCOV- 
ased 


field 
948, 
fol- 
f, in 
~ana- 
e oil 


reef- 
yaran 
rock 
e nu- 
n the 
€ an- 
efs”!) 
reefs 
Were 
1 and 
5 and 
las of 
mm. 37 
bbl of 
07 ft 


TIN 


ree 


rOSETe 


2 


NCOCK 





Boling. 


r, 1953 








‘Typical mud pump installation. 


of closure on top of the Devonian. 
Prairie Creek pool, Vigo County, dis- 
covered in 1937, producing from the 
Devonian, (620 acres) had 24 wells, 
and had accumulated 1,049,909 bbl to 
January 31, 1949. It had 110 feet of 
closure on top of the Devonian. This in 
a country where 25 ft to 50 ft of clos- 
ure may indicate a productive oil field. 
Something needed investigation. 

Lowenstams’ “Marine pool, Madison 
County, Illinois, Silurian Reef Pro- 
ducer” in the Illinois Geological Sur- 
vey Report of Inv. No. 131, published 
in 1948, and his “Niagaran Reefs in 
Illinois and Their Relation to Oil Ac- 
cumulation” Report of Inv. No. 145, 
published in 1949, became required 
reading for Indiana geologists. 

Indiana could now prove producing 
Niagaran reefs in Sullivan and Vigo 
counties. Again the “boom” was on; 
flying magnetometers, gravity surveys, 
seismograph surveys, subsurface and 
coal studies, became the order of the 
day. 

Sullivan County had 8 eight new 
pool discoveries from 1949 to 1950. 
Vigo County had 6 pools discovered in 
the same period. 

These counties proved a testing 
ground for exploration techniques. The 
flying magnetometer was out, because 
the results could not be satisfactorily 
correlated. Gravity survey showed a 
successful reconnaissance tool at low 
cost per mile, but unfortunately it did 
not locate structures precisely. Seismo- 
graph reconnaissance shooting on one 
mile intervals was expensive, and could 
miss small reef closures, however, seis- 
mograph detail on a gravity anomaly, 
seemed to be the answer to explora- 
tion. 

The reef play lost emphasis, because 
of the small extent of the reef struc- 
tures found; the high water cut of De- 
Vonian oil, and the high cost of explo- 
tation. Reef pools are cited in Table 1. 

Indiana’s production from reef type 
closures is seldom from the reef itself, 
but in general from the Devonian for- 
mation draped over the reef pinnacle 
and even some production in the Lower 
Mississippian, Chester, and even Penn- 





Accum. prod. 
Disc. Area, to 1-31-52, 
Reef pool County date acres Wells bbl 


Dodds Bridge. .Sullivan 1942 440 26 1,247,160 
Fairbanks. ....Sullivan 1950 420 21 886,336 
Marts.........Sullivan 1949 320 23 1,466,362 
Wilfred. ......Sullivan 1948 320 17 174,072 
Blackhawk... . Vigo 1949 300 15 251,457 
ar Vigo 1949 , 100 5 10,945 
Riley South... . Vigo 1952 140 7 35,103 
Springhill...... Vigo 1948 350 26 436,773 
Terra Haute E.. Vigo 1951 300 15 358,530 
Terra Haute S.. Vigo 1949 200 14 148,598 





sylvanian beds, where the reflected 
Silurian closure is sufficient to create 
a structure trap. 

The years 1951 and 1952 indicated 
much activity among the independent 
oil companies and the independent 


_ geologists. “Hickey” (anticline) hunt- 


ing, had given way to the search for 
stratigraphic traps. In 1951 22 discov- 
ery wells were brought in, only 3 of 
which seem to warrant a summary. 

Terra Haute E is described in the 
reef discussion in this paper. 

Monroe City new pool, Knox Coun- 
ty, discovered in 1951, 390 acres, 25 
wells, made 78,606 bbl to January 31, 
1952. This, plus the production of 
Monroe City, North, discovered in 
1950, where 300 acres and 30 wells 
had made 393,716 bbl to January 31, 
1952: and, Monroe City, West, discov- 
ered in 1950, 610 acres, 61 wells; 
made an accumulated 586,550 bbl for 
this pool. This all adds up to a fair oil 
pool. If consolidated, we have a total 
of 1300 acres, and 116 producing wells, 
which made 988,872 bbl of oil in about 
two years. The geology of the Monroe 
City pool is simply a south plunging 
anticline of low structural relief, which 
has a series of stratigraphic traps along 
its flanks. 

Caborn South pool, discovered in 
1951, has 110 acres, 11 wells, and has 
made 79,782 bbl to January 31, 1952. 
The geology of this pool is that of an 
anticline faulted out to the east and 
south, with the accumulation being on 
the up-thrown side of the fault, with 
production limited to lenticular sands, 
trapped out against the anticlinal flank. 

Although 1952 was not a banner 
year, 17 new discoveries were drilled, 
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but only one seems to warrant a dé 
scription here. Glezen, Pike County 
discovered in 1952, 150 acres, 
wells, produced from the Bethel sand 
flowing 78,642 bbl. More surprising 
this pool was a “doodle bug” disco\ 
ery; even though it was mapped 
C. A. Malott and P. B. Stockdale i: 
1919, and that map published as Fig 
CXLV, page 960, Handbook of In 
diana Geology, published in 1922 

In 1953 3 discoveries of some merit 
were found. The Petersburg discovery 
(map was published originally in 
“Handbook of Indiana Geology,” Fig 
CXL11, page 957, mapped by Malott 
and Stockdale, in 1919.) The Peters 
burg structure had produced gas on 
top of the structure. The discovery well 
made 132 bbl in 24 hr through % in 
choke from the Bethel sand, 1312-18 
ft. The second pool discovery, was the 
Huntingburg pool, in Dubois County 
where the No. 1 Frank Seifert 32 
3S5W flowed from the open hole in the 
McCloskey limestone, and has an IP 
of 300 bbl in 24 hr. This is a localized 
structure, a small dome, with a lenticu 
lar porosity section of McCloskey 
trapped out against the dome. It is my 
opinion, that the area of production 
will be small. The third pool is in the 
old Troy pool in Spencer County, In 
diana. The No. 1 C. A. Busick has a 
pay in the Salem limestone; this indi 
cates an extension of the zone of Salem 
production. 


Future Development 


Technological know-how can keep 
up Indiana’s production rate. Indiana 
produced 7 per cent more oil in 1952 
than 1951, a total of 11,967,000 bbl 

Water-flooding is just now showing 
effective results with nine floods now 
in progress in the 8 pools below: 








Pool County Sand flood 
eS Eee Posey Penn. 
Dodds Bridge....... . Sullivan Penn. 
eee Posey and Gibson Penn. — Cypre 
See Posey Waltersbureg 
eee Posey Cypress 
North Owensville..... Gibson Cypress 
West Sullivan................. ... Penn. 
E. Princeton......... Gibson Penn. 





Electric log analysis: The mathe 
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Exterior of typical waterflood filter plant. 


matic analysis of electric logs, either 
by the Hamilton or Schlumberger 
method; for both normal, lateral, and 
microlog curves, is not yet in common 
application. This method, however, has 
proved better than 85 per cent effective 
in practical application, where multiple 
curves are available from old logs. 

Hydraulic fracture: The method of 
fracturing by hydraulic fluids, plus a 
propping agent, is just now becoming 
a production tool of wide application. 
It has a large degree of success. The 
average sand in Indiana has about 18 
to 19 per cent average porosity, as de- 
termined from the core, and electric 
log analysis. The permeability profile 
is generally somewhat erratic. The mul- 
tiple sand completions of Indiana, lend 
themselves to successful hydraulic frac- 
ture techniques. 

By utilizing the new tools of electric 
log analysis, and hydraulic fracture, 
we can now extend the economic limit 
of pools to include oil reserves hereto- 
fore sub-marginal, from an economic 
angle. Such pool extensions may be 
completed with little or no risk-factor 
(dry hole factor) to the operator. In 
general, the application of these tools, 
can hold Indiana’s production at a 
status quo for a considerable length of 
time. 

Exploration by methods other than 
subsurface, has declined rapidly in In- 
diana. The high cost of exploration 
techniques, such as seismograph and 
gravity, have not paid off, because of 
the lenticularity, and erratic nature of 
the producing sands that create a pat- 
tern of scattered small pools. 

There are, however, counties in 
which production has been found, and 
which are, from the subsurface stand- 
point, uncontrolled, that badly need 
modern exploration methods. For. ex- 
ample, Knox, Warrick, Spencer, Du- 
bois, Daviess, and Green. These coun- 
ties will ultimately produce oil, but 
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interior view of same waterflood filter plant. 


from pools as yet undiscovered. 

Knox has several good pools and a 
lot of unexplored area; Green, Daviess, 
and Spencer have Salem oil, at a shal- 
low depth. 

Little is known of the deep forma- 
tions. One well in the Griffin pool has 
tested the St. Peter sand. Superior’s 
No. 17 H. C. Ford, in White County, 
Illinois, TD 7682 ft was plugged back 
to the Salem limestone. The writer can- 
not, at the present time, advocate, deep 
drilling in Indiana, because of limited 
subsurface information. 

Costs for drilling and completion 
prices in Indiana, are in line with IIli- 
nois. The average price per foot 
drilled, is $3.75 for pool wells and $4 
to $4.50 for wildcat wells. Mud clauses 
are common below the St. Louis lime- 
stone. Completion costs are variable, 
but average, approximately $7.50 per 
foot. Land expense is variable, due to 
“oil wise” farmers involved. Wildcat 
acreage is in general, $1 to $5 per 
acre; acreage near production, $5 to 
$25 per acre. To drill and equip a first 
well on a lease costs approximately 
$12.50 to $15 per foot. 

Profits: A successful operator sel- 
dom sets pipe on less than 10 ft of pro- 
ductive sand. Average primary recov- 
ery figures run from 100 bbl to 300 bbl 
per acre foot, for producing sands, and 
multiple pays are common. The aver- 
age well has a primary reserve of be- 
tween 20,000 bbl and 40,000 bbl of 
oil, and secondary, in floodable sands, 
of a like amount. The average depth 
per well is 1780 ft. The posted price 
of oil is $3.02. Operational cost and 
taxes seldom exceed $1 per barrel. 

There is no proration. On the basis 
of decline curves typical of gas expan- 
sion drive pools, in Illinois, a profit of 
approximately $20,000 to $40,000 per 
producing well may be anticipated by 
operators who make completions on 
sound technological data. 


Geology of Indiana 

The main structural features of In- 
diana, include an anticlinal area, sep- 
arating two synclinal areas. The north- 
western arm (Kankakee Arch) of the 
Cincinnati Arch, forms the anticlinal 
area and crosses Indiana from Dear- 
born County on the southeast to Lake 
County on the northwest. 

The synclinal area of southwestern 
Indiana is a portion of the Illinois 
basin or Eastern Interior Basin. The 
Illinois, Indiana, Kentucky Basin, was 
part of a basin that included the Michi- 
gan, in pre-Devonian time, but from 
then on the two basins sank separately 
leaving the Kankakee Arch. The La 
Salle anticlinal belt, formed chiefly 
during the Pennsylvanian period, di- 
vided the pre-Pennsylvania, Illinois, 
Kentucky Basin into two parts; the 
larger, and western, of which, is gen- 
erally known as the Illinois Basin. 

The first deformation took place in 
post-Chester, pre-Pennsylvania time, 
with further deformation continuing 
progressively southward during the 
Pennsylvanian. 

The synclinal area of Northeastern 
Indiana is the southern end of the 
Michigan Basin, where it is restricted 
by the Kankakee Arch and the Findlay 
Arch. 

This paper will be concerned with 
the Illinois Basin, Eastern Interior 
Basin, Illinois, Indiana, and Kentucky 
Basin, and most commonly known as 
the Tri-State Basin. 


MAJOR STRUCTURAL FEATURES 


The Duquoin, Centralia Monocline, 
Salem, Louden anticline, Clay City 
anticline, La Salle anticlinal belt, and 
the Wabash River anticline, are the 
major structural features of the Illinots 
Basin. 

Associated with the Wabash River 
anticline are two fault systems; the 
New Harmony, Indiana, to the east, 
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303 Save witn DRISCOSE 
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Consistent for high performance, DRISCOSE low pH, low 
solid emulsions help drillers get the best possible 
penetration. In West Texas a recent case history with low 


THE PETROLEUM ENGINEER, November, 1953 





To obtain more information on products advertised see page E-61 











Meee. 


solid, low pH DRISCOSE emulsion revealed a saving of 
28.5% in drilling days, with a 16.6% saving in number of 
bits used . . . resulting in a saving of $23,303. 


BARTLESVILLE, OKLAHOMA 


*DRISCOSE is a trademark for Sodium Carboxymethyicellulose. 
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Structure areas of the Tri-State Basin. 


and the Phillipstown, Illinois, system 
to the west. Two other fault systems 
are involved, the Brownsville, Illinois, 
fault, west of Carmi, and the major 
Shawneetown Rough Creek fault of 
Kentucky. 

Indiana geological structure is ef- 
fected by the La Salle anticlinal belt. 
It is a row of anticlines arranged en 
echelon, and it extends 200 miles from 
northcentral, to southeastern Illinois. 
Southwest of St. Francisville, Illinois, 
it is intersected and lost in the Wabash 
River anticlinal system. The Wabash 
River anticline is situated in the graben 
formed between the Phillipstown and 
the New Harmony faults. The Wabash 
River anticlinal system sets the pattern 
for the anticlinal system of southwest- 
ern Indiana. Its south southwest trend 
is in evidence in the smaller anticlinal 
features and their accompanying faults, 
such as, Farmersville, Bufkin, Caborn, 
Owensville, and the St. Wendells, St. 

* Phillips, structures: 


STRATIGRAPHY 


Certain differences in nomenclature 
are in evidence between the Indiana 
and Illinois columnar sections. These 
have been disregarded, to a great ex- 
tent, by the petroleum geologist work- 
ing from Illinois, into Indiana, with 
Illinois nomenclature being generally 
accepted. In this article, the Illinois 
nomenclature is used. 


Pennsylvanian System 


Made up of Conemaugh, Alle- 
gany, and Pottsville series the Pennsyl- 
vanian System is comprised of the 
Wabash, (Merom) Millersburg, Peters- 
burg, Stanton Brazil, and the Mansfield 
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formation. It is, in general, a series of 
sandstones of a lenticular nature, inter- 
bedded in black, carbonaceous shales 
and thin coal beds. This system ap- 
proximates about 1600 ft of section in 
Posey County, Indiana, thinning to the 
north to 800 ft in Sullivan and Vigo 
counties, also thinning to the east 
where in Dubois County only 300 ft 
of section is present. 


Mississippian System — 
Chester Series 

Kinkaid Limestone: Type locality at 
Kinkaid Creek, Jackson County, IIli- 
nois. Named by Weller 1920. Lime- 
stone and shale; interval 20 ft to 35 ft 
thick; when not cut out by Pennsyl- 
vania limestone 2 ft to 15 ft thick; dis- 
plays typical, undulating bedding 
planes on weather surface. It contains 
Spirifer (increbescens) and Chactates. 

Degonia Sandstone: Type locality at 
Degonia Township Randolph County, 
Illinois. Named by Weller 1920. Sand- 
stone, fine grained, hard, often quarti- 
zitic, forms waterfalls; ranges in thick- 
ness from 10 ft to 35 ft. 

Clore Limestone: Type locality at 
Clore School, Randolph County, Illi- 
nois. Named by Weller 1913. Interval 
between Palestine sandstone and De- 
gonia sandstone; mostly shale, with 
thin, yellow, impure limestones. Ranges 
in thickness from 20 ft to 45 ft. Con- 
tains Bastostomella (nitidula) Clore in- 
dex Fossil in Illinois. 

Palestine Sandstone: Type locality, 
Palestine Township, Randolph County, 
Illinois. Named by Weller 1913. Sand- 
stone, fine grained, hard, often quarti- 
zitic. Ranges in thickness from 5 ft to 
30 ft. 
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Menard Limestone: Type locality at 
Menard, Randolph County, Illinois. 
Named by Weller in 1913. Interval be- 
tween Waltersburg sandstone, and 
Palestine sandstone. Shale with shaley 
limestone and one fossiliferous lime- 
stone. Limestone of 2 ft to 20 ft thick. 
Interval ranges in thickness from 40 
ft to 65 ft. Abundant Allorisma. Sub- 
surface observation indicates these 
beds to have, locally, 100 ft to 1235 ft 
of thickness, with three distinct lime- 
stone beds; the Upper, a dark grey to 
brown, shaley limestone, approximate- 
ly 10 ft to 20 ft thick. The Middle, or 
Massive Menard, 50 ft to 70 ft of dark 
grey, mottled, dense, to crystalline 
limestone; often carries blue-grey chert. 
The Lower (little) Menard, is a grey, 
very fossiliferous limestone, contains 
an abundance of brachopod spines. 

Waltersburg Sandstone: Type local- 
ity at Waltersburg, Pope County, Illi- 
nois. Named by Weller 1920. Sand- 
stone, hard, resistant to weathering. 
Not readily recognizable in the south- 
ern two-thirds of Perry County. Ranges 
in thickness from 0 to 25 ft. 

Vienna Limestone: Type locality at 
Vienna, Johnson County, Illinois. 
Named by Weller 1920. Interval be- 
tween the Tar Springs sandstone and 
Waltersburg sandstone. Variable shale, 
with thin, sandy bed, and thin lime- 
stone,- shale, dark to olive green, lime- 
stone weathers yellow. Ranges in thick- 
ness from 40 ft to 60 ft. Locally, in 
subsurface, in Knox County, Indiana, 
this bed is a 20 ft limestone, light 
brown, oolitic, and resembling the 
Glen Dean. 

Tar Springs Sandstone: Type local- 
ity at Tar Springs, Breckinridge Coun- 
ty, Kentucky. Named by Owen 1856. 
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HYDRAULICALLY BALANCES THE 
LOWER HALF OF YOUR ROD STRING 


The Oilmaster ROD WEIGHT COM. 
PENSATOR solves the problem of high 
sucker rod stresses in deep wells by 
balancing out part of the sucker rod 
weight at a point midway in the rod 
string. 


THE OUMOST@L Rov WEIGHT COMPENSATOR 


Males iC possible... 


TO PUMP DEEPER WELLS. The same bore pump may be run at a 30% greater 
depth without increase in rod stress. 


TO INCREASE SUCKER ROD LIFE. The Compensator reduces effective dead weight 
of rods by 33%. This will greatly lengthen rod life. 


TO PRODUCE MORE FLUID. The lower rod load permits a higher fluid load without 
increase in rod stress. 


TO USE SMALLER UNITS. The decrease in beam load frequently permits using a 
smaller pumping unit. 


Write for descriptive literature. 


FLUID PACKED PUMP COMPANY 
MAIN OFFICE AND PLANT, LOS NIETOS, CALIFORNIA 
Distributed by The National Supply Co., Pittsburgh, Pa. 

Export: The National Supply Co., Export Division, 600 Fifth Ave., New York 
Co-Distributors: Berry Supply Store, Beacon Supply Co., Industrial Supply Co. 
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Indiana outcrop and Illinois Basin names. 
° — ° ° . 
Massive, characteristically cross- child. Illinois State Survey places the 


bedded sandstone, and limestone. 
Ranges in thickness from 0 to 90 ft. 

Glen Dean Limestone: Type locality 
at Glen Dean, Breckinridge County, 
Kentucky. Named by Butts 1918. Mas- 
sive, cream colored, oolitic, limestone. 
Sometimes relatively thin, grey dense 
beds, intercalated with oolitic bed, 10 
ft to 35 ft of fossiliferous shale and 
thin limestone beds, above massive 
limestone. Total thickness ranges from 
35 ft to 60 ft Pentremites (spicatus) 
in massive limestone. 

Hardinsburg Sandstone: Type local- 
ity, Hardinsburg, Breckinridge Coun- 
ty, Kentucky. Named by Brokaw 1916. 
Sandstone and shale; sandstone, flaggy 
and ripple marked, occasionally mas- 
sive and cross-bedded. Ranges in thick- 
ness from 25 ft to 45 ft. 

Golconda Formation: Type locality 
at Golconda, Pope County, Illinois. 
Named by Brokaw 1916. Limestone 
and shale; limestone coarse; encri- 
noidal, often oolitic, broken by a thin 
shale bed, 20 ft of olive shale, below 
limestone. Ranges in thickness from 40 
ft to 50 ft. Contains: Pterotocrinus 
plates, Pentremites, and many Archi- 
medes. 

The Jackson sandstone (of Illinois) 
Cypress sandstone of Indiana; (by the 
USGS Lexicon of Geologic Names). 
A subsurface sand of the Mississippi 
Age in Western Kentucky and Hart 
County, Illinois, that has been identi- 
fied as Cypress sand of the Chester 
group. This little feller is a problem 
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Jackson sand in the lower part of the 
Golconda section, above the basal Gol- 
conda limestone. The Jackson sand in 
Indiana is a fine grained, calcareous, 
characteristically laminated sand, con- 
taining nodular shale; 10 ft to 40 ft 
thick. 

Barlow Limestone of Illinois, Beech- 
creek of Indiana; Beechcreek Lime- 
stone: Type locality, Beechcreek, East- 
era Green County, Indiana. Named by 
Malott 1919. Distinctive, hard, grey, 
semi-crystalline limestone; weathers 
into ragged cubical blocks, displaying 
large crinoid stems. Ranges in thick- 
ness from 8 ft to 30 ft. Contains: Mar- 
tina contracta, Pentremites godina. The 
Barlow limestone. The basal Golconda 
limestone, is distinctive in subsurface; 
dark grey, to brown, to mottled, dense, 
to fine crystalline, argillaceous lime- 
stone. Ranges from 6 ft to 14 ft. A 
Marker Bed. (Dr. Swann of the IIli- 
nois Geological Survey, and McFar- 
land of the Kentucky Survey, held a 
field conference at Elizabethtown, Ken- 
tucky, September 1, 2, 3, 1953, on this 
Golconda problem.) 

Cypress Sandstone: Elwren Sand- 
stone of Indiana: Type locality at Cy- 
press Creek, Union County, Illinois. 
Named by Engleman 1868. Calcar- 
eous, lite grey to white, very fine, to 
fine grained, friable, with a thin shaley 
to silty zone, at the top, in most of its 
section. The thickness of the Cypress 
sandstone ranges from 20 ft to 60 ft. 
In subsurface, however, thicknesses of 


140 ft or more, are attained in an area 
near the oilfield in Clay, Richland, ang 
Wayne counties, Illinois. Malott named 
the Elwren sandstone in 1919. Type 
locality, Elwren Station, Monroe Coup. 
ty, Indiana, described as sandstone, 
medium, to fine grained, and charac. 
teristically ripple marked: shale, blue 
grey to olive green, ranges in thickness 
from 25 ft to 50 ft. Dr. Malott was 
contemptuous of the petroleum geolo- 
gist’s electric log correlation that tied 
the Elwren to the Cypress of Illinois; 
however, time and correlation, have ef. 
fected an agreement of the State Sur- 
veys to the point that the Illinois Col- 
umnar section is all but officially em- 
ployed. 

Paint Creek Limestone of Illinois; 
Reelsville Limestone of Indiana: Type 
locality at Reelsville, Putman County, 
Indiana. Named by Malott 1919. Thin, 
compact, oolitic to suboolitic lime- 
stone, containing considerable pyrite, 
which causes a characteristic red color, 
in weathered out-crop. Ranges in thick- 
ness from 0 to 10 ft Endothyra, Pen- 
tremities, and Talarocrinus. The Paint 
Creek formation consists of alternat- 
ing, varicolored shales and limestones, 
with some sandstone beds. The lime- 
stones are variable, in color being light 
to dark grey and brown with some pink 
to red. In texture, they range from 
lithographic, to coarsely crinoidal, and 
they are, more or less, agrillaceous, 
sandy, oolitic, and fossilferous. 

Bethel Sandstone of Illinois; Sample 
Sandstone of Indiana: Type locality at 
Sample Station, Breckinridge County, 
Kentucky. Named by Butts 1918. Sand- 
stone and shale; sandstone prominent 
in places, shale, and sandy shale in 
other places. Ranges in thickness from 
25 ft to 30 ft. The Bethel sand, locally 
called the Benoist, is white to grey and 
light. green, and very fine, to fine 
grained, having parting here and there, 
and containing flakes of carbonaceous 
material, and a little mica. 

Renault Formation of Llinois: Com 
tains Indiana Beaver Bend Limestone: 
Type locality at the Big Bend of Beaver 
Creek near Huron, Lawrence County, 
Indiana. Named by Malott 1919. High- 
ly oolitic, white, often massive, con- 
spicuously jointed. Ranges in thickness 
from 2 ft to 20 ft. Abundant productus 
elegans, and occasional Talarocrinus. 

Mooretown Sandstone: Type local- 
ity at Mooretown, Lawrence County, 
Indiana. Named by Cumings 1922. 
Sandstone or shale or both. Sandstone, 
fine to medium grained, cross-bedded; 
shale, soft grey to blue. One or two, 
thin coal or smut streaks, common 1 
shale. Ranges in thickness from 5 ft to 
30. ft. Casts of Lepidopendron and 
Stigmaria carbonica, below coal seam 
in top of sandstone. 

Paoli Limestone (The Lower Re 
nault of Mlinois): Type locality at Paoli, 
Orange County, Indiana. Named by 
Elrod 1899. Compact, oolitic, lime 
stone, dark grey to nearly white, some- 
times broken by thin calcareous, grey 
shale beds. Ranges in thickness from 
0 to 38 ft. Very fosiliferous in places. 
Index fossils, Spirifer leidei and Com- 
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TRI-STATE AREA 


posita trinucula. The Renault forma- 
tion is composed of a wide variety of 
sediments. Where it is thickest, in the 
deepest part of the basin, it consists 
mostly of limestone, with minor 
amounts of interbedded shale, and a 
few thin beds of sandstone. Where it is 
thinner, the formation becomes in- 
creasingly shaley and sandy. 

Aux Vases Sandstone of Illinois and 
Indiana: Type locality along the Aux 
Vases River, Ste. Genevieve County, 
Missouri. Named by Keys 1892. Usual- 
ly a calcareous sandstone, occasionally 
some green shale. Ranges in thickness 
from 0 to 15 ft. Outcrop, north side 
of Highway 58, SE% 31 6N2W Law- 
rence County, Indiana. The Aux Vases 
sandstone is calcareous, very fine, to 
fine grained, and greenish grey, to 
grey, to pink. It contains numerous 
grey, pink, and yellow oolites and 
hematite is commonly present. 

Meramecian Group, St. Genevieve 
Limestone: Type locality at Ste. Gene- 
vieve, Ste. Genevieve County, Mis- 
souri. Named by Shumard 1860. Thick 
to thin bedded lithographic, to crystal- 
line limestone. Oolitic in part, with 
cross bedding. Color, white to medium 
grey, scattered chert. The Levias, 30 
ft to 60 ft thick, topped by 1 ft to 6 
ft of brecciated limestone. The Rosi- 



























claire, 2 ft to 38 ft thick, composed of 
calcareous sandstone. The Fredonia, 30 
ft to 120 ft thick, containing the Lost 
River Chert zone. Index fossil, Platy- 
crinus pencillus. 

St. Louis Limestone: Type locality 
at St. Louis, Missouri. Named by En- 
gleman 1847. Granular to lithographic 
limestone, medium grey in color, thin- 
bedded, hard, compact, breaking with 
concoidal fracture. Argillaceous mate- 
rial, both in limestone, and as thin, 
blue-green, grey and black, shale lay- 
ers, especially in lower beds. Abundant 
chert and black flint nodules and strin- 
gers in middle and upper part of forma- 
tion. Ranges in thickness from 100 ft 
to 300 ft. Index fossil, Lithostrotion- 
ella castelnaui. 

The Salem Limestone: Type locality 
at Salem, Washington County, Indiana. 
Named by Cumings 1901. Limestone 
massive, granular, commonly cross- 
bedded. Color, grey to bluish-grey, 
weathering to buff. Well developed 
oolitic grains (?) Dolomitic, silty, “bas- 
tard” stone, sometimes, either above or 
below building stone, or entire forma- 
tion. Ranges in thickness from 30 ft 
to 80 ft. Abundance of Foraminifera 
and small crinoid stems. Index fossil. 
Endothyra baileyi. 

Borden Group: The Borden is a 
group of Lower Mississippian strata, 
ranging in thickness from about 485 ft 
to 800 ft in the outcrop area of In- 
diana. The rocks are mainly composed 
of clastic sediment and display much 
variability, both vertically, and later- 
ally. The group rests on the Rockford 
(Kinderhook) limestone, the oldest 
Mississippian formation in Indiana or, 
when the Rockford is absent, upon the 
New Albany shale. The following 
names were proposed by Stockdale, for 
the main stratigraphic subdivisions of 
the Borden group in Indiana: Ed- 
wardsville formation, Floyds Knob for- 
mation, Carwood formation, Locust 
Point formation, and New Providence 
formation (named by Borden 1874). 


Typical drilling 
scene in Indiana. 


—Jerry Robertson 


The Devonian System 


New Albany Shale: Named by Bor. 
den 1874. Type locality, New Albany, 
Floyds County, Indiana. In fresh 
breaks, brownish to black in color, 
hard, brittle, in places sheety. The New 
Albany is characteristically jointed jp 
two directions; ranges in thickness 
from 80 ft to 145 ft. Abundant cono. 
donts. 

Sellersburg Limestone: Named by 
Kindle 1899. Type locality, Sellers. 
burg, Clark County, Indiana. Com. 
posed of two members: the Beechwood 
limestone, (named by Butts 1914.) is q 
light grey, to dark blue, hard, massive, 
coarsely crystalline, limestone, with 
abundant crinoidal fragments. The Sil- 
ver Creek limestone, (named by Butts 
1914,) is a fine grained, thinly bedded, 
argillaceous limestone. Ranges in thick- 
ness from 6 ft to 20 ft. 

Jeffersonville Limestone: Named by 
Kindle 1899. Type locality, Jefferson- 
ville, Clark County, Indiana. The for- 
mation is grey, to bluish-grey, or blu- 
ish-brown, crystalline, hard, compact, 
relatively pure limestone. Ranges in 
thickness from 4 ft to 33 ft. The Jef- 
fersonville grades laterally into the 
dolomitic Geneva formation. 

Geneva Magnesian Limestone: 
Named by Collett 1891. Type locality, 
Geneva, Shelby County, Indiana. The 
rock here is dark buff, to brownish; 
soft to hard; fine grained magnesian 
limestone. The basal portion of the 
formation is highly dolomitic. In sub- 
surface, this formation is characteris- 
tically a dark brown, granular dolo- 
mite. Ranges in thickness from 3 ft to 
60 ft. Spirifer acuminatus, Stropheo- 
dant hemispheria. 


Silurian System 


Composed of the Louisville lime- 
stone, formation, Waldren shale forma- 
tion, Laurel limestone formation, Os- 
good shale formation, and the Brass- 
field limestone formation. I shall not 
elaborate this Silurian system. Robert 
Meyers of the Pure Oil Company and 
others, accept the contact of Devonian 
and Silurian at the Louisville lime- 
stone and refer all the reef-bearing 
material to the Niagaran. 
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Used in sub-surface check valves, Kenna- 
metal Light-Weight Titanium-Carbide* 
Balls minimize down-the-hole trouble 
caused by ball flutter, cage wear, and fluid 
pounding, 


Their ‘titanium carbide and nickel content 
assures higher resistance to corrosion and 
electrolytic action. They provide unexcelled 
performance in sour crudes and hydrogen 
sulfide gases. 


Diamond-like hardness of these Kentan- 
ium Balls increases valving efficiency in 


*called Kentanium 





_ Quality Sintered Carbide API Balls and Seats § 


pumping flour-sand cut fluids and other 
abrasive mixtures. Sphericity is main- 
tained in conditions of severe impact, ball 
spin-wear, and cage beating. 


Remarkable lightness of the Kentanium 
Ball reduces friction and impact shock — 
an important factor in slant pumping, 
or where cages of soft metal must be 
used. 


You can obtain Kennametal Light-Weight 
Titanium-Carbide Balls from your regular 
supplier. 
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JACKET nearing completion on shore. This one is 


60 ft long, 72 ft wide, and 45 ft high. 


Columns are 26 in. OD pipe. Weight is 150 tons. 


Structures 


Wind, waves, and corrosion pose special 
problems in design of offshore platforms 


I. 1947, after several years of prepara- 
tion, a number of the major oil compa- 
nies began an extensive drilling cam- 
paign in the open waters of the Gulf of 
Mexico off Louisiana and Texas. The 
program then initiated, together with 
the leasing and exploration activities 
that preceded it, constitute one of the 
greatest gambles ever taken by any in- 
dustry. The extent of this gamble can 
be appreciated when a look is cast at 
the early capital expenditures. From 
1944 to 1948, some 30 oil companies in- 
vested about $100,000,000 in this ven- 
ture divided into three approximately 
equal parts for leases, exploration, sur- 
veying and allied operations, and drill- 
ing. Some of the leases were as far as 35 
miles offshore and in water depths up 
to 65 ft. More than one-quarter billion 
dollars has been thrown into the Gulf 
to date, despite the fact that drilling op- 
erations have been practically at a 
standstill for the last three years await- 
ing a decision of the tidelands squabble. 

That this entire operation was indeed 
a big gamble cannot be denied but upon 
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SETTING a jacket at sea. This one is 60 by 72 by 59 ft 
high and weighs 156 tons. Water here is 31 ft deep. 
This is a multiple (10) well installation. 
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M. B. WILLEY 


have yet to’ be thoroughly tested. The 
Coastal Plain continues to slope gently 
beyond the shore line, in places as far 
as one hundred miles, before the slope 
steepens and plunges abruptly into the 
deeps of the Gulf of Mexico. This Con- 
tinental Shelf, embracing some 129,000 
square miles, differs in no way from the 
Coastal Plain except that it is sub 
merged. That it sheltered a host of salt 
domes and that a fair percentage of 
these domes would be productive of oil 
and gas was a certainty. Consideration 


The Author 


M. B. Willey is chief engineer for J. 
Ray McDermott and Company, Inc., in 
Harvey, Louisiana. A graduate of the | 
State University of lowa, he served in 
World War | as a lieutenant in the U. 
S. Engineers in France and Germany. 
Until 1932, Willey worked on design 
and construction of municipal improve- 
ments, joining Shell Oil Company that 
year. In 1943 he became a consulting 
engineer in Lake Charles, Louisiana, 
accepting his present position in 1944. 





_these known domes, approximately one- 


meee es 


then was the finding and producing of 
oil, known to exist, under new and more 
difficult conditions than had heretofore 
been encountered, and the gamble was 
that these conditions could be sur 
mounted and production obtained at 4 
profit. It was a gamble that the sea, al 
ways a formidable antagonist, could be 
effectively conquered. 

In undertaking the design of an of 
shore structure from which drilling op- 
erations could be conducted, the engr 
neer needed the aid of specialists in the 
fields of oceanography, meteorology. 


close scrutiny its size diminishes. In the 
low, flat Coastal Plain bordering the 
Gulf are more than 200 known salt 
domes, each of which is a likely oil pros- 
pect as oil production in this area is 
entirely from sands pierced by these 
domes. Every salt dome is, therefore, a 
possible but not an assured, oil field. Of 


half have produced oil and a number 
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TWO JACKETS sz2t and some 24 in. OD piles inserted. Derrick ha a 150 ton rated capacity and 


is mounted on a 90 by 300 by 14 ft barge. 


and soil mechanics to outline for him 
the basic conditions of the problem at 
each location selected. From the ocean- 
ographer he procured information con- 
cerning storm tides, maximum wave 
heights, maximum wave forces, and 
type of wave to be expected, breaking 
or non-breaking. The meteorologist sup- 
plied data concerning major storms, 
predicting their direction, frequency, 
and magnitude. Finally, the expert in 
the field of soil mechanics contributed, 
fom laboratory analyses of borings 
taken at the site, his opinions regarding 
the bearing capacities of piles for vari- 
ous diameters and penetrations when- 
ever possible driving and load tests were 
used to confirm results obtained by core 
analysis, and the resistance of the upper 
wil to shear and compression produced 
by lateral forces acting upon the driven 
piles, 

Unfortunately for the engineer, 
nothing factual can be obtained on any 
of these essential items. This is natural. 
as these branches of science deal with 
variables and conditions never identical 
and so will always remain to ascertain 
extent inexact. Furthermore, although 
the past few decades have witnessed a 
remarkably rapid growth in our knowl- 
edge of them, they remain as compara- 
tively new sciences with rapidly chang- 
ing concept on many essential points. 
Conditions prevalent during a savage 
uricane cannot be simulated in the 
laboratory and the installation of auto- 
matic recording instruments on existing 
platforms is not only costly but must 
await the occurrence of a storm at their 
actual location. So it is natural that the 
asic conditions governing a particular 
ocation as submitted by one specialist 
vill differ, in some respects widely, from 
those offered by another. Examinations 
and comparison of the structures that 
have heen erected show that the owners 
and their engineers have accepted and 


used conditions at both extremes. Never- 
theless, scores of structures were built, 
upwards of 200 wells drilled, and 26 
new oil and gas fields discovered in the 
Gulf as of January 1, 1951. 

For example, opinions regarding the 
height and force of the maximum waves 
were and still remain widely divergent. 
Early assumptions as to maximum wave 
heights are now known to have been too 
low. The only losses experienced can be 
definitely attributed to erroneous con- 
clusions in this regard. The largest loss 
was experienced at a drilling platform 
that was in the path of the hurricane 
that struck the Texas coast October 3, 
1949.2 This structure was situated ap- 
proximately 6 miles offshore in water 
having a depth of 47 ft at mean low tide. 
The decks were at a height of 26 ft 
above mean water level, an elevation 
that was expected to provide some clear- 
ance between the lowest deck beams 
and the crest of the maximum waves. 
Wave crests at least eight feet and pos- 
sibly as much as fourteen feet higher 
than expected were experienced during 
this hurricane. This was evidenced by a 
careful examination of the damaged 
structure after the storm. A hurricane 
having maximum gusts of about 90 
miles per hour which struck the New 
Orleans area early in September 1948 
demolished one small structure and 
badly damaged another. It should be 
noted, however, that the owner had in- 
tended to complete the wells and sal- 
vage the structures prior to the hurri- 
cane season and had deliberately taken 
the calculated risk of designing them 
with a negligible safety factor and in- 
sufficient deck elevation above normal 
water level. Other premanent structures 
nearby were not damaged by this storm. 

Opinions of wave forces as advanced 
by different oceanographers vary over 
such a considerable range, as to cast 
doubt on the safety of some platforms. 
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This is especially true with regard to 
breaking waves. This confiict will con 
tinue to exist until data under actual! 
hurricane conditions are obtained. For 
the present it will remain necessary to 
depend upon theoretical considerations 
and the projection of the deep water 
wave theory, which is well established 
into the doubtful realm of the breaker 
or shallow water wave. 

Unfortunately for the designer, dril] 
ing locations are established from the 
interpretation of subsurface data by 
geologists and not on the foundation 
capacity of the soils. Unusually poo 
foundation material prevails over much 
of the Gulf Coast Continental Shelf, es 
pecially off the coast of Louisiana 
where actual point bearing is seldom 
obtained. An indication of the variabl 
nature of these foundation materials 
can be obtained from the fact that on 
company has driven 24-in. diameter tu 
bular piles to penetrations varying fron 
145 ft to 240 ft to obtain identical load 
carrying capacity. At one location foun 
dation cores indicated the soil had prac 
tically no unconfined compression 
strength to a penetration of 90 ft. At the 
other extreme is a location where a thick 
bed of coarse sand was encountered at 
33 ft, and it was impossible to drive 
piling more than a foot or two into it 
without jetting. ; 

To complicate further the problem 
soils must not only carry the vertical 
loads imposed by drilling operations 
and by overturning wave forces, but 
must also carry the lateral loads im 
posed by wind and waves. Here again 
we enter a relatively unexplored field 
and opinions of lateral supporting ca 
pacity of soils vary considerably. Two 
of the major oil companies have unde: 
taken experiments in an attempt to de 
termine the capacity of some of the 
poorer soils to withstand lateral pres 
sures. These tests consisted of driving 
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gates, it pays to double-check 
the features built into the vari 
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at Shaffer we not only welcome 
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This way you will appreciate more f 
why Shaffer Hydraulic Cellar Control Gates are y 
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Shaffer Hydraulic Cellar Control Gates are not only unusually 
compact — in height, width, length — but equally important, you 
don’t have to allow extra space above them for changing rams =o; 
do you have to allow extra space at both ends of the gate for 
expanding the unit to remove and replace rams. 

Rams in Shaffer Hydraulic Gates are quickly changed through 
patented side-opening doors. Simply unbolt and swing open the 
door... change rams... and bolt the door shut again. Closing the 
door automatically aligns the rams within the gate. Even in sizes 
large as 1334” (12” Series 900) the gate height is only 30” - 
and this is total required height — no extra space need be allowed 


for servicing the rams! 


For Example... 


take % 


(ompaciness 








With Shaffer Hydraulic Gates there’s no need to dismantle the 
upper unit in order to change rams in the lower unit. You can 
change rams in esther unit without in any way disturbing or 
disconnecting the other unit. Each is completely independent of the 
other — a valuable safety, as well as time-saving, feature! 








Only Shaffer provides a choice of either Single or Double Hydraulic 
Gates — whichever best meets your requirements. Rams and most 
other parts are interchangeable, size for size, between Single and 
Double Gates, assuring you maximum adaptability to your 
particular needs — at minimum inventory and maintenance costs. 
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Every model of Shaffer Cellar Control Gates has been field-proven 
under widely-varying types of operations and different field 
conditions. Get Shaffer Hydraulic Gates for the safety and 







all-around pressure protection so vital in cellar control gates! 
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The above are only afew 
of the MANY important 
advantages you get in 
Shaffer Hydraulic Cellar 
Control Gates. We'll 
gladly supply further de- 
tails direct-—or see your 
nearest Shaffer represen- 
tative. 










_ See the Shaffer section, peawts 
Send for your free copy of =§ 46191 te 4686, of your 1 Com- 
the latest Shaffer Catalog! 3 posite Catalog! ; 
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tubular piles in which had been in- 
stalled complete systems of strain 
gages and then jacking against ‘these 
piles, both (1) steadily and (2) with 
forces applied periodically to simulate 
the cycle type loading created by waves. 
The curves obtained from these tests 
have been studied and evaluated but the 
results have not been published. It is 
reported, however, that they check 
fairly closely with theoretical assump- 
tions that have been made.* 

A majority of the offshore structures 
that have been built are of the jacket 
type, introduced by the author.* Such a 
structure consists of three integral 
parts, each of which can be prefabri- 
cated onshore into units of sizes and 
weights limited only by the available 
erection equipment. In the order in 
which these units are installed, the first 
is the jacket or template. This consists 
of a number of vertical, tubular columns 
rigidly connected together by transverse 
and diagonal pipe braces. The height of 
the jacket and the spacing of the col- 
umns is dependent upon the depth of 
the water, the load conditions and the 
sie and penetration of piling. Each 
structure consists of whatever number 
of these jackets are required to provide 
sufficient space for the drilling opera- 
tions. 

After the jackets have been set side 
by side on the Gulf floor, prefabricated 
piling, slightly smaller in diameter than 
the jacket columns, is inserted therein 
and driven to the required penetration. 
When the piles have been driven and 
cut off to the prescribed height above the 
level of the water, the third set of units. 
Prefabricated deck sections, are picked 
up and placed in the proper position on 
the piles. Upon welding the deck beams 
or columns to the pile tops the installa- 
tion is complete and ready for the plac- 
ing of the drilling equipment. Landings, 
bumpers and such auxiliary items as 
may be desired will be incorporated in 
the complete structure as part of the 


Pao. a ar 


STRUCTURE complete and drilling equipment 


wit 


after drilling is completed. 


jackets and deck sections, if possible, 
or as separate units. 

Advantages of this type are: 

1. It provides an adequate system of 
underwater bracing, which is difficult, 
if not impossible, to otherwise obtain. 
Without this bracing, especially in deep 
water and with a very soft, unconsoli- 
dated surface stratum, the unsupported 
length will be so great as to exceed the 
ability of the column to resist the lateral 
forces imposed by wind and waves. 

2. As the jackets are prefabricated 
onshore they can be built to close toler- 
ances. This insures that all the piles 
which, as previously stated, are driven 
through the jacket columns, will be ver- 
tical and properly spaced. Not only 
does this eliminate excessive and costly 
time spent pulling and aligning the pil- 
ing in the field, but it also permits the 
prefabrication of decks in large, com- 
plete sections onshore. 

3. The prefabrication of the structure 
in large units onshore effects sizable re- 
ductions in the time and cost of erec- 
tion in the Gulf. Offshore construction 
costs are extremely high because the 
work is subject to frequent and some- 
times lengthy delays due to adverse 
weather and rough seas and is con- 
ducted many miles from the land base 
with boats and barges the only means 
of transporting materials, men, and 
equipment. By appreciably shortening 
the construction period, as compared to 
other known or suggested methods, con- 
siderable overall economy is effected. 

4. Structures are readily salvable and 
for the same reasons as stated above, 
the cost is a minimum. Furthermore, the 
entire structure can be recovered with 
little or no loss and with nominal ex- 
penditure for repairs and renewals. 

Not all of the drilling platforms in- 
stalled in the Gulf of Mexico have been 
of the jacket type. Some have been built 
using conventional timber piles, caps, 
beams, decking, and bracing. Some 
others have consisted of large diameter 
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STRIPPED platform remains for producing operations 


eee 


steel piles with a system of cable brac: 
Huge submersible barges, or converted 
ships sunk on the Gulf floor have in 
few instances been used in  shalloy 
water near the shoreline.’ Submersib| 
barges have been in use some twenty 
years for drilling in canals, lakes, and 
bays of the Gulf Coast region, and their 
use offshore was simply a widening of! 
their scope. Drilling from a structur: 
sitting on the bottom, however, is in 
general frowned upon because of the 
possibilities of uneven settlement du: 
poor soil, scour from currents, wave 
forces, and many other factors and co 
ditions too numerous to discuss in d: 
tail. Several schemes have been ad 
vanced for offshore drilling by the us: 
of barges submerged some distance b« 
low the water surface, but kept aboy 
the Gulf floor by buoyancy and the 1 
of spud piles. Although some of thes 
suggestions appear to be perfectly 
sound, none have been accepted by an 
of the oil companies nor have any been 
built. This is largely due to their tr 
mendous first cost. 

From the outset of the drilling pro 
gram, there has been a sharp divisio 
between the operators concerning tw: 
kinds of drilling platform assemblage: 
One of these systems was that of a huge 
self-contained, pile supported structu: 
mounting all drilling rig equipment 
mud storage, fuel and water, toget 
with a separate platform, generally co 
nected to the main structure by a stee! 
foot bridge, for quarters for the pers 
nel. In the other system, the pile suy 
ported structure was kept to a minimu! 
size sufficient only for the drilling equi) 
ment and a drilling tender was anchored 
alongside.® This tender, usually a co! 
verted LST or YF Barge, provided fo 
the balance of the drilling equipment 
mud pumps and pits, pipe storage, dry 
mud and cement storage, fuel and wate! 
and quarters. In comparison, these two 
schemes both have advantages and dis 
advantages. It is now generally agreed 
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DRILLING is in progress. Vessel anchored alongside is a converted LST which 
provides quarters for men and storage for materials and equipment for which there 
is no room on platform. After completing a well deck, derrick, and equipment are 
skidded along four caps beams and another well started. This platform is for five wells. 





A LST rigged up to serve as a drilling barge. Ship, as well as three small barges 
used as a breakwater are sunk on bottom. Upon completion of well LST 

is floated and pulled back. Slot in bow is provided for this purpose. 

This is a Shell well. A California Company jacket type structure with LST 

is shown in background drilling on same structure. 


that for the drilling of wildcat wells the 
small platforms with tender is better, 
whereas the large, self-contained plat- 
form is preferable if the operator is as- 
sured that he will be able to drill and 
obtain production from a number of 
wells at one location. As a matter of 
fact, as many as 11 wells have been put 
down from one platform in the Gulf by 
means of directional drilling. By such 
means, it is possible to drill from a 
single platform a number of wells which 
will draw from the producing sand at 
regularly spaced intervals thus obtain- 
ing maximum recovery. These multi- 
wells platforms are arranged with skid 
beams so that the derrick and drilling 
unit can be slid a few feet for each well. 
By drilling the maximum number of 
wells possible from each single plat- 
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form the cost per individual well is 
greatly reduced. ’ 

An idea concerning the tremendous 
size of some of these structures can be 
obtained from the following data. One 
of the largest self-contained structures 
had a main platform 172 ft long and 90 
ft wide. Above the main platform were 
two upper decks covering more than 50 
per cent of the lower platform area. The 
eight jackets and deck units required 
were entirely prefabricated onshore. 
Adjoining this main platform and con- 
nected to it by a foot bridge 80 ft in 
length was a quarter platform 106 ft 
long and 74 ft wide. Three steel build- 
ings were situated on this platform, one 
for kitchen, dining hall, and food stor- 
age, one for sleeping quarters for 36 
men and one for the office, radio room, 
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recreation room, and quarters for the 
supervisors. These buildings were algo 
entirely prefabricated and completely 
furnished before leaving land so that jt 
was only necessary to pick them up and 
place them in their proper positions op 
the quarter platform to make living fa. 
cilities immediately available. The main 
platform of this structure was supported 
by 123, sixteen-inch pipe piles driven 
through the columns of six jackets, 
Heaviest of these jackets, the one under 
the derrick and drilling rig, weighed 
145 tons. Twenty-four piles, two deck 
sections, and two jackets were used jin 
the quarters platform. 

This structure was installed in 48 { 
of water at a cost in excess of $750,000. 
Unfortunately, the three wells which 
were drilled from it failed to discover 
any oil, but they did encounter a large 
gas reserve. The wells are now shut in 
as the cost of a submarine pipe line is 
too great to justify the expenditure until 
further development of the field can be 
made. 

The deepest water in which any plat- 
form has been erected is 62 ft. The 
single jacket used on this job was 78 ft 
high, 98 ft long, and 48 ft wide and 
weighed approximately 225 tons. Its 
size and weight were so great that it 
could not be handled by any derrick in 
the area and as a result, it was necessary 
to launch it from the end of a barge at 
the erection site. 

Large and powerful floating equip- 
ment is needed for the erection of these 
structures. It is especially important 
that the barge on which the derricks are 
mounted be of unusual size as otherwise 
the prevailing swells, ranging from two 
to five feet in height will create so much 
sway at the boom tip that it becomes im- 
possible to pick up and insert the piling 
in the jacket columns, spot the floating 
driver’ on these pilings, or pick up and 
place the prefabricated deck sections. 
None of the equipment originally avail- 
able in the area proved entirely satisfac- 
tory for offshore construction. As a mat- 
ter of fact, there are but few derrick 
barges in existence with capacity of one 
hundred tons or more which are 
mounted on barges of sufficient size to 
permit them to work in the open sea. 
Furthermore, most of the bigger der- 
rick barges in use for river and harbor 
work do not have sufficient swing for 
this kind of service. Recognizing the in- 
adequacy of the available equipment, J. 
Ray McDermott and Company, Inc. to- 
gether with the Superior Oil Company, 
contracted for the construction of 4 
derrick barge, which would be able to 
work without excessive sway in swells 
up to 8 ft. This unit completed in 1949, 
has a Wiley-Whirley derrick having 4 
boom length of 190 ft with a rated ca- 
pacity of 150 tons on an 80 ft swinging 
radius through the full 360 deg. The 
barge itself is 300 ft long, 90 ft wide, 
and 14 ft deep. Quarters for two com- 
plete crews were later added on the 
rear end of the barge. The customary 
practice on these jobs is to work around 
the-clock seven days a week until the 
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work is finished, weather permitting. 
After the structure is erected and the 
wells drilled, in fact from the instant 
construction is initiated, the sea com- 
mences another and more subtle form 
of attack. Various forms of marine life 
immediately commence their work of in- 
festing and destroying any submerged 
timber incorporated in the structure. 
Steel above and below the water is sub- 
ject to one or more of the various forms 
of corrosion such as electrolysis, elec- 
tro-chemical action, sulphate reducing 
bacteria, and general atmospheric de- 
terioration. Creosote treatment of tim- 
ber will effectually prevent infestation 
by marine life until such time as creo- 
sote has bleached out. As very little 
wood is used in these structures, this is 
not an important problem. Corrosion, 
however, is of extreme importance and 
to date no effective methods of preven- 
tion has been developed except for the 
submerged portion of the structure to 
approximately one foot above normal 
low tide. Here corrosion can be success- 
fully controlled by cathodic protection. 
The splash zone is subject to the most 
severe corrosion due to alternate wet- 
tng and drying and is most difficult to 
Protect. Only at infrequent periods will 
the water be smooth enough to permit 
field application of protective coatings. 


Considerable success has been. had by 
the installation of monel sheathing or 
steel sections in the jackets and bracing 
the insertion of monel and nickel clad 
throughout this zone. The installation of 
these special metals is undoubtedly well 
worth the large extra cost involved. The 
balance of the structure above the tidal 
and splash zone can be reached by paint 
at all times except during storms. Due 
to the salinity of the water the vapors 
are very destructive to ordinary paints 
which have but a limited service life. 
Experiments with metallizing and gal- 
vanizing throughout this area, indicate 
that this may be the best and cheapest 
protection for this zone. 

The high cost of maintenance of steel 
structures has emphasized the need for 
either some far better methods of pro- 
tecting them from corrosion or a com- 
plete change to a new material. Use of 
prestressed concrete has been given 
careful consideration and study for the 
past several years and designs are now 
complete. Beyond doubt many struc- 
tures of this type will be fabricated and 
installed once the Gulf of Mexico again 
becomes an active drilling area. Actu- 
ally, a number of concrete platforms 
have been constructed during the last 
two years, but these were built for use 
as producing facilities and not for drill- 
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CLOSEUP of one of the 30 by 60 ft 
concrete production platform 
36 in. OD prestressed concrete pile 


DRILLING structure as it appeared 
being buffeted by hurricane. 


ing.’ For drilling the structures w 
need to be much larger and stronger 

The concrete installations in use con 
sist of prefabricated, but not prestressed 
concrete decks supported by hollow 
prestressed concrete piles 36 in. in di 
ameter. The decks are made in section 
30 ft square and can be grouped to 
gether to give platforms 30 ft by 60 { 
30 ft by 90 ft — 60 ft by 60 ft, etc. Each 
deck section is supported by four of th: 
large concrete piles which are capab): 
of supporting tremendous loads even in 
unconsolidated, cohesive soils of hig! 
water content. At one structure, recent!) 
completed, piles with approximately 
one hundred feet of penetration su) 
ported over one hundred and five tons 
Analysis of cores taken at this locatio: 
revealed that the soil was one of 
weakest ever encountered, even in th 
area where soils of extremely low sup 
porting capacity are the rule. Apparent 
ly these large piles, which displace 
three cubic feet per foot of penetratio: 
remould the soils through which they 
are driven and by this consolidatio: 
actually age and change them in a defi 
itely beneficial manner. 
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LINER 
(Alloyed Iron) 





HARDENED CAS! 
IRON LINER 
(Alloyed !ron) 


4 DUAX LINER 
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Jie provide POSITIVE fluid seal 





Axelson’s circumferential grinding is a unique precision 
grinding operation which assures squareness of the end-faces 
to the bore and, at the same time, incorporates microscopic 
circumferential grinder marks in the end -faces. When liner 
end-faces are forced together at installation, these phonograph 
record-like grooves interlock to provide a lock against radial 
pressure leakage — a feature exclusive with Axelson. 


Uniformity of liner bore is assured by Axelson, through their 
MICROFINISH honing operation which reduces wearing- 
surface irregularities to within a few millionths of an inch. 
Porosity of the casting is not a problem with Axelson because 
their liners are centrifugally cast. Thousands of tests 

have failed to turn up a single leak in a spun casting. 


For complete information covering the three standard types 
of Axelson liners, write for bulletin, “Axelson Liners.” 
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THERE IS NO ECONOMICAL 
SUBSTITUTE FOR QUALITY 


AXELSON MANUFACTURING COMPANY « Division of Pressed Steel Car Company, Inc. « PLANTS—Los Angeles 58, California; St. Louis 16, 
Missouri. « OFFICES—New York City 7, New York; Tulsa 1, Oklahoma; Buenos Aires, Argentina. ¢ DISTRIBUTORS—Jones & Laughlin 
Steel Corp., Supply Division; Great Northern Tool & Supply Co.; Industrial Agencies Ltd., San Fernando, Trinidad, B. W. |.; Industrias 
Waldrip & Campbell, Barcelona, Caracas and Maracaibo, Venezuela; Sociedad Comercial de Materias Primas Limitado, Rio de Janeiro, 


Brazil; Wells Fargo & Co., Express, S.A., Apartado Postal 361, Mexico, D.F.; Dominion Oil Field Supply Co., Ltd., Calgary, Canada. 
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FIG. 2. CORROSION-TEST manifold, temperature-control, 


and corrosion-specimen jars. 


temperature bath Pecimen iS ETE. 1. CORROSION-TEST APPARATUS. 


Corrosive 
Dissolved 


Equipment corrosion in secondary recovery projects shown to 


be accelerated by action of gases dissolved in injected water 


J. WADE WATKINS and JACK WRIGHT 


Corrosion of metallic equipment is a 
serious economic problem in the produc- 
tion of petroleum and, particularly, in 
the secondary recovery of petroleum by 
water flooding. Despite the tremendous 
amount of fundamental and applied re- 
search performed on corrosion prob- 
lems, few data are available concerning 
the corrosivity of dissolved oxygen, free 
carbon dioxide, and hydrogen sulfide in 
the concentrations and ratios and at the 
temperatures usually encountered under 
actual oil-field conditions. After a field 
study had been made of the corrosive 
and plugging characteristics of waters 
injected into subsurface formations, a 
series of 72-hour, dynamic laboratory 
tests was made to determine the corro- 
sion caused to mild steel in water by 
the common dissolved gases, where all 
other controllable factors influencing 
corrosion were maintained constant. 
Data are presented concerning the cor- 
rosion to mild-steel test specimens 





*Presented at 123rd annual meeting, Ameri- 
can Chemical Society, Los Angeles, California, 
March 16. 1853 under the title ‘Corrosive 
Action of Dissolved Gases on Steel in Water.” 
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caused by varying concentrations of oxy- 
gen, free carbon dioxide, and hydrogen 


sulfide. 


Rescarcz on the causes of and methods 
of minimizing corrosion has been con- 
ducted by many investigators over a 
period of more than 150 years abroad 
and more than 50 years in the United 
States. Speller® traces the history of cor- 
rosion studies through the inception of 
Calvert’s acid theory, Friend’s collodial 
theory, Bengough and Stuart’s theory of 
direct oxidation, the biological theory, 
and the electrochemical theory. Most 
corrosion now is believed to be funda- 
mentally electrochemical in nature. 
Many factors, however, influence the 
rate at which corrosion progresses and 
it often is difficult to evaluate the cor- 
rosive characteristics of a particular en- 
vironment because of the variables in- 
volved. 

Corrosion of metallic equipment in 
the production of petroleum has been a 
serious economic problem since the be- 
ginning of the industry. Some water is 
produced with crude petroleum, either 


Action on Steel by Gases 
in Water 
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in the free form or as emulsions, in 
nearly every oil-producing field. When 
large volumes of water-or of acidic gases 
are produced with petroleum, corrosion 
is both extensive and severe. In sec- 
ondary recovery, partly depleted petro- 
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jeum reservoirs are repressured by in- 
jecting gas, air, or water into the pro- 
ducing formation through wells so lo- 
cated that the injected fluid forces the 
oil toward and into boreholes of oil- 
producing wells. Corrosion is a particu- 
larly serious economic problem in sec- 
ondary-recovery projects because large 
volumes of gas and air or water, often 
having corrosive characteristics, must be 
handled in treating, distribution, and 
injection systems and because more 
wells (including injection wells) are 
utilized than in primary-production pro- 
jects. 

The cost of replacing corroded metal- 
lic equipment, the production time lost 
in effecting such repairs, and the short- 
age of steel pipe and other goods have 
caused petroleum producers in general 
and secondary-recovery operators in par- 
ticular to place unusual emphasis dur- 
ing the past few years upon means of 
minimizing corrosion. 

The widespread use of water flooding 
as a method of stimulating petroleum 
production in the eastern Kansas, north- 
eastern Oklahoma, and _ north-central 
Texas regions of the Mid-Continent oil- 
producing area causes the corrosion 
problem to be particularly significant in 
that area. Water-flooding operators 
usually combat corrosion by the use of: 
(1) Corrosion inhibitors; (2) corrosion- 
resistant materials; (3) noncorrodible 
linings; (4) chemical treatment; and 
(5) cathodic protection. Although all 
corrosion-preventive measures have ad- 
vantages, usually no one of these affords 
maximum protection; consequently, a 
combination of two or more frequently 
is used. 

Chemists and engineers at the Bartles- 
ville, Oklahoma, station of the Bureau 
of Mines made a comprehensive field 
study of water-flooding plants and sys- 
tems in which water was conditioned 
and injected. Purpose of this study was 
to evaluate the comparative efficiencies 
of different methods used to condition 
and inject water, from the standpoint of 
minimizing corrosion and preventing the 
plugging of the producing formation at 
water-input wells, and to investigate 
possibility of improving existing meth- 
ods or of devising new ones. Methods 
employed in making field corrosion tests 
and chemical analyses were described 
in a journal article,’ and details of the 
field study were given in a recent Bur- 
eau of Mines publication.*® 

As a result of information obtained 
during the field study, the following ob- 
servations were made: (1) Some waters 
are more corrosive after conditioning, 
at the point of injection, than are the 
same waters at their source; (2) most 
of the corrosion in water systems is 
caused by dissolved gases; (3) con- 
siderable diversity of opinion exists 
among water-flooding operators concern- 
ing the magnitude of corrosion caused 
by the different dissolved gases; and 
(4) evaluation of dissolved-gas corro- 
sion under field conditions where other 
variables cannot be controlled is im- 
practicable. 

Despite the tremendous amount of 
work done on the basic causes for and 


methods of controlling corrosion, in- 
formation concerning the comparative 
corrosivity of dissolved oxygen, free car- 
bon dioxide, and hydrogen sulfide in the 
concentrations and at the temperatures 
usually encountered in field operations 
could not be found in the literature on 
the subject. Consequently, laboratory 
apparatus was assembled for evaluating 
the corrosion of steel in water caused by 
different concentrations of those gases 
with other controllable factors influenc- 
ing corrosion maintained constant. 
Three complete series of tests have been 
conducted, using as corroding mediums 
dissolved oxygen in the concentrations 
up to the maximum soluble from air at 
normal atnyospheric temperatures (2 
to 8 ppm), dissolved free carbon di- 
oxide at concentrations ranging from 
20 to 750 ppm, and dissolved hydrogen 
sulfide at concentrations ranging from 
5 to 2640 ppm. Data obtained from 
these tests are given in this paper. A 
comparative graphical representation 
also is given of the corrosion caused by 
the three gases at the cited concentra- 
tions, which are those frequently found 
in waters available for subsurface in- 
jection. 


Apparatus 


Fig. 1 is a flow diagram of the labora- 
tory dissolved-gas corrosion apparatus. 
This equipment was constructed entirely 
of plastic, hard rubber, and glass to pre- 
vent intensifying of corrosion through 
galvanic action, to insure a more con- 
stant temperature by providing better 
insulation, and to permit observation of 
physical effects within the system. 

Water from the upper reservoir (A) 
gravitates through cylindrical satura- 
tors (B, C, and D), where gas is dis- 
persed into the water through diffusion 
disks (E). Gas is supplied from pres- 
sure cylinders, and the amount entering 
each saturator is controlled by pressure- 
regulator valves (F) and measured by 
manometers (G). The gas-saturated 
water gravitates from the saturators 
through a bubble trap (H), where any 
excess gas is released, through a filter 
(I) containing glass wool and sponge 
plastic to remove corrosion products 
from the water stream, and into a water- 
distribution manifold (J). Water flow- 
ing from the manifold is admitted to 
corrosion-specimen jars (K) through 
plastic-seated needle valves (L) at con- 
trolled rates measured by rotameters 
(M). The effluent from the specimen 
jars flows through a manifold (N) into 
the lower reservoir (0). The water level 
in this reservoir is regulated by a plas- 
tic float (P) that operates micro 
switches (Q) that start and stop the 
motor on a hard-rubber gear pump (R). 
The pump forces.the water through a 
second filter (S) into the upper reser- 
voir, from where the water is recycled. 
The pH value of the water is recorded 
by a meter having an electrode (T) in- 
serted into the system, and samples of 
the water for analysis are obtained at 
intervals through a sampling tap (U). 
Temperature of the water in the water 
bath (V) is maintained constant by a 
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heating element and cooling coils, con 
trolled by a thermoregulator. 

Water bath accommodates seven cor 
rosion specimen jars and an eighth jar 
that contains the thermoregulator and 
an indicating thermometer. Fig. 2 shows 
the water-distribution manifold, three of 
the corrosion-specimen jars, and the 
temperature-control jar. One-half-gallon 
glass jars are used as specimen con 
tainers, Plastic caps are held in place 
on the jars by brass jar rings. The plas 
tic influent line extends to within on¢ 
half inch of the bottom of the jar. and 
the bottom of the plastic effluent line is 
flush with the bottom of the cap, making 
it possible to maintain the jar com 
pletely full of water during the tests 
The corrosion specimens are suspended 
in the jars by nylon cord as shown 

Corrosion specimens 35 mm wide and 
50 mm long are cut from mild steel! shim 
stock 1 mm thick. Results obtained in 
making field corrosion tests indicated 
that more reproducible results were ob 
tained by using shim stock than by us 
ing sheet steel, which is less uniform in 
composition. 

The corrosion specimens are preco! 
roded in a 2 per cent solution of pro 
pionic acid at 45 C for 1 hour to prevent 
erroneous initial weight losses caused 
by irregularities in the surface finish of 
the steel. After precorrosion the speci 
mens are scrubbed with water and scour- 
ing powder by using a stiff brush for 
aproximately 114 minutes, rinsed first 
in distilled water and then in acetone, 
air dried, weighed, and stored in a desix 
cator over a drying agent until they are 


-used. 


Test Method 


Before a corrosion test is made, wate! 
is cycled in the apparatus until the op 
erating temperature of 80 F is reached 
and maintained. This temperature was 
selected as being as near an average of 
field water temperatures as possible 
considering that, even in cold weather. 
waters produced from deep formations 
remain fairly warm throughout the 
water distribution and injection system 
After the temperature is stabilized, gas 
is dispersed into the water, and cycling 
is continued until the desired gas con 
centration remains constant. When one 
gas only is used, that gas is introduced 
into the first or second saturator at a 
selected rate and its concentration in 
solution is controlled by the dispersion 
of nitrogen into the third saturator 
When a ratio of two gases is being used 
one gas (for example, oxygen) is dis 
persed in the first saturator, the second 
gas (for example, carbon dioxide) is 
dispersed in the second saturator, and 
the ratio of concentration of the gases 
is controlled by the dispersion of nitro 
gen in the third saturator. 

When stability of the gas concentra 
tion is obtained, the corrosion speci 
mens are placed in the specimen jars 
and the test is conducted for a period of 
72 hours. During this time, the tempera 
ture of the corrodent is maintained with 
an average deviation of 0.2 deg and a 
maximum deviation of 0.5 F. The pH of 
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Buzzini Drilling Co.'s Wilson ¢ 
Torcair Remote Control rig is» 
ed by three Buda MOS-1290 
with torque converters. 


TORQUE CONVERTER 


COMBINATION PROVIDES 


Close-up of the! 
rig’s two compounded Bude 


Dig Powe FOR BUZZINI RIG 1290 pump and drawworks ¢ 


Note top mounted radiates 


Buzzini Drilling Company’s No. 6 rig, on location in Zavada County, Texas, was down 
to 10,300 ft. in a diamond coring operation. One of the Buda MOS-1290 engines power 
ing the drawworks developed minor valve trouble. Rather than risk possible damage t0 
the engine, it was decided to come out of the hole with the remaining Buda. Starting 
off the bottom, it was necesary to pull 250,000 lbs. to get through a tight spot, but the 
single Buda Engine Torque Converter combination pulled the pipe without trouble it 
less than five hours. 


Performance like this is why Budas are called ‘drillers’ engines” . . . engines built to 
deliver the “big power” and extra stamina that pays dividends in the oilfields. Whatevé 
your requirement — high speed engines for torque converter combinations or mediul 
speed, heavy duty engines — if it’s oilfield power ... BUDA HAS IT! 


Ask your Buda Oilfield Distributor for details. The Buda Company, Harvey, !!! 


BUDA Dilfieid Distributors are located in 
Great Bend + Long Beach » Kilgore » MI 
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FIG. 3. CORROSIVE action of oxygen on 


DISSOLVED 


steel in distilled water. 


the solution is continuously recorded, 
and samples of the water taken at inter- 
vals are analyzed to determine quanti- 
tatively the concentration of dissolved 
gases. Adjustments of the pressure- 
regulator valves are made as necessary 
to maintain the desired gas concentra- 
tions. The velocity of the fluid past the 
test specimen is maintained quite closely 
at 0.05 centimeter per second. This veloc- 
ity was selected as great enough to 


change the water in contact with the 
_ corrosion specimen constantly without 


up of the 
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turbulence that might wash corrosion 
products from the surface of the speci- 
men, 

At the conclusion of the test, the speci- 
mens are removed from the water-filled 
jars and inspected, and the nature and 


quantity of corrosion products are re- 


corded. The specimens are wiped to re- 
move loose corrosion products from the 
surface, and they are scrubbed again as 
previously described. The specimens 
then are placed in a solution of 10 per 
cent ammonium citrate and 10 per cent 
ammonium hydroxide at 55 C for 1 
hour. At the end of this interval, the 
specimens again are scrubbed, rinsed in 
distilled water and acetone, air dried, 
and weighed to determine the loss in 
weight. One noncorroded specimen is 
cleaned in the same manner and for the 
same length of time as the corroded 
specimens to determine the loss in 
weight caused by cleaning alone. This 
loss is deducted from the total weight 
loss of each specimen, and the differ- 
ence in weight loss is considered to be 
caused by corrosion. Three to seven 
specimens are used in each corrosion 
test, and an average of the weight losses 
is used as the value for corrosion loss at 
that particular gas concentration. These 
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FIG. 4. CORROSIVE action of free carbon dioxide 


on steel in distilled water. 


values are converted from milligrams 
per specimen to average penetration 
per year in thousandths of an inch 
(mpy). 


Oxygen Corrosion Tests 


Results of several tests conducted to 
determine the corrosivity of dissolved 
oxygen in different concentrations are 
graphically shown in Fig. 3. Concen- 
trations of dissolved oxygen used ranged 
from 1.9 to 8.2 ppm, the maximum satu- 
ration from air at the prevailing tem- 
perature and atmospheric pressure. 
Free carbon dioxide was present at an 
average concentration of 1.6 ppm, and 
the pH value averaged 6.7. The shape of 
the oxygen curve is typical of those re- 
ported by other investigators® when the 
tests were made in the presence of neg- 
ligible quantities of dissolved free car- 
bon dioxide and at moderate but higher 
temperatures. At the conclusion of each 
test, specimens were covered with a 
loose, red, porous coating of ferric hy- 
droxide, under which—next to the sur- 
face of the specimen—was a thin, ten- 
acious black coating of an intermediate 
iron oxide. After cleaning, pits and blis- 
ters typical of oxygen corrosion were 
observed on the surface of the speci- 
mens. The amount of the iron oxides 
present and the extent and depth of pits 
were roughly proportional to the con- 
centration of dissolved oxygen used in 
each test. 


Carbon Dioxide Corrosion Tests 


Fig. 4 illustrates graphically the cor- 
rosion caused by concentrations of dis- 
solved carbon dioxide ranging from 20 
to 750 ppm. Dissolved oxygen was pres- 
ent at an average concentration of 0.4 
ppm. The pH value ranged from 5.4 to 
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4.0. The shape of the curve resembles 
curves made from data obtained using 
lower concentrations of carbon dioxids 
and higher operating temperatures.® Th« 
principal corrosion product present on 
the surface of the exposed specimens 
was a hard, black scale, which probably 
was magnetic iron oxide. Pits were 
sharper and deeper than in the oxygen 
corrosion tests but were less numerous 
These conditions are typical of carbon 
dioxide corrosion, as pointed out by 
Prange.® 


Hydrogen Sulfide Corrosion 


Corrosion losses caused by concentra 
tions of dissolved hydrogen sulfide rang 
ing from 2 to 2640 ppm are graphically 
presented in Fig. 5. The pH value of the 
water ranged from 4.8 to 3.2 in th 
various tests. As shown by the curve 
hydrogen sulfide corrosion increased 
rather sharply from low concentrations 
up to a concentration of approximately 
150 ppm. From 150 to about 400 ppm 
corrosion remained essentially constant 
and between 400 and 1600 ppm, corro 
sion rapidly diminished. Above 1600 
ppm, up to 2640 ppm, the corrosion 
rate again became nearly constant with 
the result that little more corrosion o: 
curred in this concentration range than 
at 5 ppm. Repetitive tests were made at 
some of the higher concentrations to 
confirm the results of the previous tests 
and a reasonable check was obtained 
Iron sulfide was formed in all of the 
hydrogen sulfide corrosion tests, in 
greater quantities at high concentra 
tions of the gas, and in maximum quan 
tities at the concentrations causing maxi 
mum corrosion (150 to 400- ppm) 
Quantity of iron sulflde formed in the 
tests where maximum corrosion was ob 
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FIG. 6. RIGHT — COMPARATIVE corrosive action DISSOLVED OXYGEN, p.p.m. 
of oxygen, free carbon dioxide 3 4 5 6 7 8 
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FIG. 5. BELOW — CORROSIVE action of hydrogen 


sulfide on steel in distilled water. 
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tained was so great that the sulfide set- 
tled to the bottom of the corrosion-speci- 
men jars in large quantities and was 
filtered out of the flow stream by the 
two filters in the system. Examination of 
the corroded specimens after cleaning 
revealed numerous blisters but very few 
pits on the surface of the specimens. 
The surface of the specimens exposed to 
maximum concentrations of hydrogen 
sulfide had a tenacious, dark coating 
that normal cleaning procedures would 
not remove. Under the blisters the metal 
was quite bright. When the blisters were 
scraped from the specimens, however. 
any pits present were so shallow as to 
be imperceptible. 

It is recognized that much remains to 
be learned concerning the reactions in- 
volved in hydrogen sulfide corrosion. 
In many instances field corrosion tests 
made with waters containing dissolved 
hydrogen sulfide did not reveal as much 
corrosion as was expected. It was known 
‘ihat metallic equipment in contact with 
the same waters was being severely cor- 
roded. This phenomenon led to the sup- 
position that the iron sulfide coating had 
an inhibiting effect in the early stages of 
corrosion and later, through some chemi- 
cal change in environment. caused the 
acceleration of corrosion. One consider- 
ation was that elemental sulfur, when 
present in sufficient quantities, acted as 
a catalyst, which accelerated the sulfide- 
corrosion mechanism. 

Several authorities!-?° have suggested 
that the presence of oxygen in minute 
quantities causes an increase in sulfide 
corrosion by the formation of sulfuric 
acid. Neither, however, in the corrosion 
lests made and conditions observed in 
the field nor in the laboratory corrosion 
tests was there any likelihood of more 
oxygen being present at one time than 


at another. Neither does the theory of a 
sulfur catalyst explain the decelerated 
corrosion at the higher concentrations 
in the laboratory tests. 

The apparent passivity of specimens 
exposed to maximum concentrations of 
dissolved hydrogen sulfide and the ten- 
acity of the sulfide coating on those 
specimens led to the conjecture that the 
coatings deposited on the specimens in 
the different sulfide-concentration 
ranges differed chemically, possibly be- 
cause of the formation of polysulfides 
when greater quantities of dissolved hy- 
drogen sulfide were present. To deter- 
mine whether corrosion was inhibited by 
the coating, two specimens were ex- 
posed to saturated hydrogen-sulfide 
water for 72 hours, cleaned, and re- 
weighed. Two other specimens were ex- 
posed to a concentrated solution of am- 
monium polysulfide, cleaned and re- 
weighed. Those four specimens, to- 
gether with two not previously cor- 
roded were exposed to water containing 
an average of 230 ppm of dissolved hy- 
drogen sulfide for the usual 72 hours. 
Results of the tests showed that the 
specimens previously exposed to the 
saturated hydrogen-sulfide water had 
the lowest corrosion-weight losses, those 
exposed to ammonium polysulfide had 
intermediate corrosion weight losses, 
30.7 per cent greater than the lower 
two, and the untreated specimens had 
the greatest corrosion-weight losses, 5.3 
per cent greater than the intermediate 
two and 37.4 per cent greater than the 
lowest two specimens. This evidence ap- 
peared to corroborate the assumption 
that corrosion inhibition was afforded by 
the coating deposited on the specimens 
at high concentrations of hydrogen sul- 
fide. The exact nature of the coatings 
formed and the chemical difference, if 
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any, have not been determined. Further 
work on the mechanism of corrosion at 
high concentrations of hydrogen sulfide 
may lead to explanation of this phe 
nomenon. 


Comparative Corrosivity of 
Dissolved Gases 

Fig. 6 gives a graphical comparison 
of the corrosion caused by comparable 
quantities of the three dissolved gases 
The oxygen and carbon dioxide corro 
sion curves are exaggerated horizontally 
in this figure to permit easier reading 
of the respective gas concentrations. It 
is shown that oxygen in small concen 
trations is much more corrosive than 
the other two gases. Oxygen often is 
considered to be the chief cause of stee] 
corrosion; however, from a_ practical 
standpoint, oxygen will be present in 
waters only to the extent of its solu 
bility from air, or less than 9 ppm. Also 
Speller® points out that the rate of cor 
rosion of iron in water saturated with 
hydrogen sulfide (free from oxygen) is 
greater than in the same water satu 
rated with air but free from hydrogen 
sulfide. This is illustrated in the graph. 

These curves illustrate the practicality 
of the general practice of water-flooding 
operators in aerating waters containing 
dissolved acidic gases before treating 
and injecting the waters, even though 
oxygen is dissolved in the water during 
aeration. 


Oxygen-Carbon Dioxide and 
Carbon Dioxide-Hydrogen 
Sulfide Corrosion Tests 
Numerous laboratory corrosion tests 
also have been made with varying ratios 
of oxygen to free carbon dioxide as the 
corroding mediums where first oxygen is 
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maintained constant, with the carbon 
dioxide concentration varied, and in 
other tests where carbon dioxide is main- 
tained constant, with the oxygen con- 
centration varied. Data obtained from 
these tests, however, are not complete 
enough for release at present and will 
be reported at a later date. 

Corrosion tests also will be made with 
varying ratios of dissolved free carbon 
dioxide to hydrogen sulfide with first the 
concentration of one gas, and in other 
tests, the concentration of the other 
varied. 


Summary 


Much work remains to be done on the 
corrosion of steel by high concentra- 
tions of carbon dioxide and hydrogen 
sulfide in oil-production and water-in- 
jection systems. Shock and Sudbury* 
have reported the results of extensive 
field observations and laboratory tests 
to determine the corrosivity of carbonic 
acid and acetic acid in gas-condensate 
and oil-producing wells. Hydrogen sul- 
fide corrosion, however, has not been 
thoroughly investigated, and many data 
may yet be obtained concerning it. 

It should be stressed here that the 
corrosion data as presented were ob- 
tained with the variables of temperature 
and velocity maintained constant and 
with other factors influencing the rate 
of corrosion, such as galvanic action. 
eliminated insofar as possible. Conse- 
quently, use of these data in predicting 
corrosion will be strictly applicable only 
under similar conditions. It is believed, 
however, that they may be used as crit- 
eria with reasonable accuracy if it is 
recognized that much corrosion may be 
caused primarily by other factors. 


Acknowledgements 


This paper was prepared under the 
general supervision of R. A. Cattell, 
chief, Petroleum and Natural Gas 
Branch, Washington, D. C., and H. C. 
Fowler, superintendent, Petroleum Ex- 
periment Station, Bureau of Mines, 
Bartlesville, Oklahoma, and under the 
direct supervision of D. B. Taliaferro, 
principal petroleum engineer, Bureau of 
Mines, Bartlesville, Oklahoma. 

The assistance of F. R. Willett, Jr.. 
and Charles E. Arthur, both formerly of 
the Bureau of Mines staff, Bartlesville. 
in conducting the study, and of C. C. 
Ward and Cleo G. Rall, Bureau of 
Mines, Bartlesville, in making helpful 
suggestions concerning the paper are 
sincerely appreciated. 


Literature Cited 


- Mellor, J. W., A Comprehensive Treatise on 
Inorganic and Theoretical Chemistry, Vol. X, 
127, Longmans, Green, and Co., New York, 
N. Y. (19380). 

Mills, R. Van A., Bur. Mines Bull. 283 (1925). 
om F. A., World Oil, 130, 5, 157 (April 


— 


co on 


» Shock, D. A., and Sudbury, J. D., World Oil, 
138, 5, 180 (October, 1951). 

. Speller, Frank N., Corrosion Causes and Pre- 

vention, McGraw-Hill Book Co., New York, 

N. Y., 34, 47, 178, 1935. 

Uhlig, Herbert H., The Corrosion Hand- 

book, John Wiley & Sons, Inc., New York, 

N. Y., 128, 1948. 

Watkins, J. Wade, Producers Monthly, 14, 4, 

5, 6 (1950). 

Watkins, J. Wade, Willett, F. R., Jr., and 

Arthur, C. E., Bur. Mines Rept. Invest. 4930 
(1953) kk * 


on 


° 


olU6Urz 





THE NEWEST, 
QUICKEST WAY TO MAKE 
ENDS MEET 





the job’s a snap...with a snap-joint 


Here’s the newest development in Mechanical Pipe 
Couplings—the Victaulic Snap-Joint boltless toggle 
pipe coupling. 

The Snap-Joint extends the Victaulic Method into 
usages where speed and frequent dis-assembly and 








THE PETROLEUM ENGINEER, November, 1953 


re-assembly are controlling factors. Snap-Joints 
assemble over the pipe ends in @ matier of seconds 
with a speedy hand-lock . . .no wrenches required. 
Snap-Joints, made to supplement Victaulic’s famous 
line of bolted couplings, are ideal for temporary 
lines, valve, meter and pump connections and 
similar uses ... their strength and durability make 
them completely reliable forspermanent installations. 
Snap-Joints fit Victaulic grooved pipe and the 
complete line of Victaulic Pipe Fittings . . . Ells, 
Tees, Reducers, Caps, etc. Every joint serves 

as a pipe union. 

New Victaulic Snap-Joints are ready for your 

next job through all Victaulic Stocking Supply 
Houses. Available in pipe sizes: 1“, 134", 2”, 3" 

and 4". They are part of the world famous complete 
Victaulic Method of Piping. 


Write today for Victaulic Snap-Joint Catalog No. 44-86. 
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Factors Affecting Perforated Completion 


P 453.1 


Investigation of patterns, penetrations, and 


formation effect vital in proper gun selection 


In the early days, the gun perforator 
was primarily a means of recovering 
oil that had been cased off and could 
not be reached through the well bore 
without resorting to some such pro- 
cedure. But with maturity, the use of 
perforated completions is the rule 
rather than the exception in most areas, 
and with this acceptance has come a 
variety of problems. Deeper drilling, 
higher temperatures, better cement 
jobs, casing scratchers, centralizers, 
higher tensile strength cement and a 
myriad of other problems have been 
introduced, making it more difficult to 
reach the all important pay. With these 
obstacles, additional developments 
were necessary. As early as 1939 a 
gun was designed capable of penetrat- 
ing more steel, more cement, and fur- 
ther into the formation. Unfortun- 
ately, the war stopped the develop- 
ment of new guns, and it was not until 
1946 that more powerful guns were 
available for use in the oil fields. 
About this same time, the Monroe 
principle was put to use in the form 
of shaped charge perforating which 
gave even greater penetration. Devel- 
opments are now underway for guns 
of both types to provide deeper pene- 
tration, better hole characteristics, less 
burr, etc. Although elaborate, modern, 
new laboratory apparatus was used in 
the development of these new guns, 
essentially the same old cut and try 
process remained the criterion for 
choosing the gun to be used in a well. 
The size of the gun, the size of the 
bullet, and the size of the hole made 
in the pipe are not always seriously 
evaluated. 

An examination of the major fac- 
tors affecting perforated completions 
might perhaps develop a greater un- 
derstanding of the requirements of a 
perforated completion. It will be the 
objective of this discussion to attempt 
lo review some of the requirements of 
perforated completion and the factors 
that contribute to their effectiveness. 
To assist in this analysis, we should 
take advantage of the theoretical work 
that has been done, as well as the 
Practical or performance evaluation 
Work that has been done. 


Factors Affecting Perforating 
_ In a discussion as brief as this one, 
itwould be impossible to cover all fac- 
*Lane-Wells Company. 
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FIG. 1. EFFECT of number of perforations on well productivity. 


tors affecting perforated completions. 
Such factors as assurance of accurate 
placement of perforations, perforating 
gun performance, correlation of meas- 
urements with well logs, and the prob- 
lems involved in wire line operations, 
are all certainly important factors in 
obtaining the desired results. These 
factors have been discussed at length 
by others and will not be referred to 
in this discussion; rather, the factors 
that are most pertinent to the charac- 
teristic of the type of perforation, its 
depth of penetration, and the effect of 
the perforation on the formation will 
be considered. 

Size of Perforating Gun. As a per- 
forating gun must necessarily be run 
in the size casing that has been set, the 
first consideration is to be able to run 
the gun in and out of the casing to be 
perforated. The easiest way to assure 
proper clearance would be, of course, 
to use a gun much smaller in diameter 
than the inside diameter of the casing. 
This solution, however, is not satis- 
factory because a considerable amount 
of energy must be expended within the 
inside of the casing, in the drilling 
fiuid. In the case of bullet perforators, 
the energy expended in penetrating the 
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well fluid is relatively smaller than the 
energy expended in the case of a 
shaped charge perforator; but with 
either type of perforator, conservation 
of energy for actual formation pene 
tration should always be a guiding fac 
tor. For this reason, it is important to 
seiect the largest size perforator that 
will safely run in the casing that has 
been: set. It is felt that the radial clear 
ance between the perforator and the 
casing should not exceed .6 of an 
inch. under ideal conditions. Where 
heavy muds are encountered these spe 
cifications may be difficult to meet due 
to the length of time required to run 
a gun of small clearance into a well 
that contains heavy mud with any rea 
sonable speed. For this reason it is im 
portant to select the gun that will give 
the minimum clearance commensurat« 
with the mud conditions. 

Number of Perforations Per Foot 
Many conflicting opinions have been 
offered regarding the number of per 
forations per foot that are necessary to 
obtain desired results. The argument 
is still not settled; however, by exam 
ination of the available information, a 
better understanding of the effect of 
the number of perforations may be 
had. In the 1930’s, results obtained 
were the criteria for determining the 
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FIG. 2. STANDARD target is composed of 
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.350 in. of steel, J55 or equivalent, 


backed up by 15 in. of 450-550 psi tensile strength neat cement as 
homogeneous and free of air as possible and cured for 14 days 
at 70 F. The target material should be confined. 


perforation density. Early in 1942, a 
significant contribution was made by 
Morris Muskat! in the form of a 
paper, which appeared in the A.I.M.E., 
discussing the effect of increasing shot 
density as high as 32 shots per foot. 
The data presented is shown in Fig. 1. 
It was assumed that the ultimate objec- 
tive of any perforated completion is to 
equal the production that would have 
been obtained from this well bore un- 
cased. By comparing the ratio of pro- 
ductivity in open hole to that in cased 
hole, the effect of increased shot den- 
sity was determined mathematically, 
assuming penetration through the pipe 
and cement sheath only. These data 
would indicate that a shot density of 
thirty-two shots per foot with this limit 
of penetration would not achieve the 
results of open-hole production. For 
this reason, more emphasis was given 
to increasing the shot density per foot. 
It was observed, however, that while 
shot density was increased, production 
apparently did not increase accord- 
ingly in many cases. It should be noted 
that the data shown in Figure No. 1 
assumes no penetration into the for- 
mation, which is a most important 
factor. 

Depth of Penetration. Penetration 
through the casing, the cement, and 
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into the formation in the early days of 
perforating assumed the greatest im- 
portance when the perforating device 
was not capable of obtaining contact 
with the formation. Primarily, in an 
effort to assure adequate contact with 
the formation, more powerful perfo- 
rators, capable of deeper penetration, 
were designed as has been previously 
mentioned. 

Teo measure the degree of improve- 
ment, it was necessary to establish 
some standard for measuring the 
changes in the penetration ability of 
the perforating device. It was found 
that the target giving the most consist- 
ent results consisted of a stack of mild 
steel bars one inch thick, making it 
possible to detect even slight improve- 
ments in penetration ability. 

Although the steer bar target offers 
an excellent callibration tool, it is not 
closely related to the resistance to 
penetration offered by the cement 
sheath and by the formation itself. A 
target more representative of the ac- 
tual well conditions is a cement target 
which will be referred to in this discus- 
sion as a standard target. This target is 
composed of cement poured into a 
steel receptacle and allowed to harden 
to a tensile strength of 450 to 550 psi. 
The casing is represented by a plate of 
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steel welded on the face of the target, 
The steel plate used in the standard 
target is .350-in. in thickness and js 
equivalent to J-55 or better. The pre. 
pared standard target is cured under 
water for fourteen days at 70 F. By 
firing the gun perforator into the 
standard target a better approximation 
may be made of its actual perform- 
ance in the formation. Fig. 2 shows a 
picture of a typical standard target, 
Fig. 3 is a graph showing the perform- 
ance of various types of gun perfora- 
tors in the standard target. 

The average specific gravity of the 
cement of a standard target has been 
measured as 1.59 gms, per cc. The 
density of loosely consolidated Mio- 
cene sands will range from 1.90 to 
2.05. While there is no direct correla- 
tion between density and resistance to 
penetration, it is known that the higher 
the density, the greater the resistance 
to penetration. This would indicate 
that the standard target then is repre- 
sentative of a formation which offered 
less resistance to penetration than a 
loosely consolidated Miocene §sand- 
stone. Performance tests of this type 
have made it possible to more intelli- 
gently estimate penetration obtained 
in various types of formation. 

While depth of penetration has been 
recognized as an important factor, its 
real importance was more clearly em- 
phasized by a later work of Morris 
Muskat? and James L. McDowell, in 
which they reported the results ob- 
tained by using an electrolytic model 
to compare fluid flow in an open hole 
completion to the fluid flow in cased 
hole completion. This work was re- 
ported in the Journal of Petroleum 
Technology, Volume 189, 1950. In 
this same publication, a paper by R. A. 
Howard and M. S. Watson, Jr.’ re- 
ported similar results obtained with an 
electrolytic model. These studies util- 
ized scale models in which well bore 
diameters, and the diameter of perfo- 
rations, could be represented by cop- 


per wires and copper tubing, making: 


it possible to evaluate the ratio of pro- 
ductivity in a simulated open hole 
completion to the productivity in a 
simulated cased hole completion at 
various depths of penetration and 
numbers of perforations per foot. 

Fig. 4 is a graph which demon- 
strates the effect of depth of penetra- 
tion, number of perforations per foot, 
and the size of the perforation on the 
well productivity as compared to the 
productivity in open hole. The results 
of these studies indicate the following: 

1. Earlier studies in regard to num- 
ber of perforations, when penetration 
does not extend beyond the casing and 
cement sheath, were re-confirmed. 

2. These studies suggest that the 
depth of penetration is extremely im- 
portant to the productivity of a well. 

3. They suggest that if we can as- 
sume there is no formation damage 
during the drilling of a well, no dam- 
age caused by the cementing process, 
and no damage during the perforating 
process, it would be possible for 4 
perforated completion to equal and 
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GUN SIZE AVERAGE PENETRATION IN TARGETS - SURFACE TESTS 
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FIG. 3. PERFORMANCE of various guns in standard targets. 





perhaps even exceed the productivity 1.2 
of an open hole completion. 
In Fig. 4 it will be noted that with 











eight perforations per foot, one-half 
inch in diameter and of a depth equal 
to the diameter of the well bore, the 











productivity of open hole would be ex- 
ceeded by a cased and perforated com- 
pletion. As it is always the objective of 








any completion to make available the 
greatest productivity of which the for- 








mation is capable, it should therefore, 
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be important to seek to obtain the # s a ie 6" CASING DIAMETER 
greatest depth of penetration. Vf, oe > 

It should be recalled that the basic 0.2 U4 ™ PERFORATION DIA. : m9 
assumption is made in the electrolytic ai ——— PERFORATION DIA. = + IN. 
model studies that there is no change 4 





























fe) 
in the formation when the well bore OO. 
is cased and cemented. Experience 
tells us that water will filtrate from 
drilling fluid into the formation and 
frequently cause hydratable clay min- 
crals to swell when water is absorbed, 
thus reducing the permeability of the 
formation. During the cementing of 





the casing, additional well damage 
may be expected. 

The above mentioned factors have 
received considerable attention, but 
another factor just as important is only 
now receiving much attention; this is 
the effect of plugging of perforations 
by drilling fluid at the time the well 
is perforated. This effect will be dis- 
Cussed at greater length later. These 
three factors mentioned above should 
further emphasize the importance of 
depth of penetration if the productiv- 


ity of an open hole completion is to be 
obtained in a cased and perforated 
completion. 

From the electrolytic analog studies, 
we may also evaluate the effect of the 
number of perforations per foot where 
penetration is greater than a flush con- 
dition. Fig. 5 is the data of the elec- 
trolytic analog study re-plotted to bet- 
ter illustrate the effect of the number 
of holes per foot. It will be seen from 
this graph that if penetration of one 
well diameter is obtained, six perfora- 
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FIG. 4. EFFECT of depth of perforation penetration into 
formation surrounding casing on well productivity for various 
perforation densities. Q/Qo = (Productive capacity of 

cased and perforated well)/(Productive capacity of uncased well). 


tions per foot will exceed the produc 
tivity of open hole, while the produc 
tivity of flush perforation would only 
be 44 per cent of the productivity of 
open hole. This would suggest that 
where deep penetration, approaching 
one well diameter in depth may be ex 
pected, the number of perforations pe! 
foot may be drastically reduced. It will 
be recalled in Fig. 1 that even 32 pel 
forations per foot did not approach a 
productivity ratio of one. Thus, we 
may conclude from these studies that 
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FIG. 5 - The effect of the perforation density on the productivity of perforated 
casing completions, with various perforation penetrations into the producing forma- 
tion. Q/Qo = (Productive capacity of cased and perforated well) / (Productive capac- 
ity of uncased well). Casing diameter — Six inches, Perforation diameter — One- 
half inch. 

McDowell & Muskat, A.1.M.E. Petroleum Transactions ‘50. 











penetration will permit reduction of 
the shot density when perforation 
depth approaches one well diameter. 
Little improvement in productivity is 
obtained past a shot density of six 
shots per foot when this depth of pene- 
tration may be expected. 


RELATIVE 
PRODUCTIVITY 
1.0 


Another factor closely related to 
depth of penetration and shot density 
is the diameter of the perforation. By 
examination of the curves in Fig. 4, an 
estimate of the effect of the diameter 
of the perforation may be made. It 
would appear that under the condi- 
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FIG. 6. THEORETICAL relative productivity secured by varying shot density for 
various guns from penetration results in standard targets. 
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tions of the electrolytic analog, the re- 
duction of hole size from in. diame- 
ter to % in. diameter would reduce 
the productivity ratio from three to 
eight per cent, at one-half well diame- 
ter of penetration and from one to five 
per cent at one well diameter of pene- 
tration. This would indicate that some 
small improvement is obtained by the 
use of the larger diameter, where depth 
of penetration and shot density are 
constant. It would appear that this fac- 
tor was of no major significance when 
the diameter of the perforation is be- 
tween 4 in. to % in. or larger. Other 
studies have indicated, however, that 
the shaped charge perforator frequently 
will produce perforation diameters 
smaller than % in. particularly at the 
end of the tapered perforation. It is 
thought that the reduction of perfora- 
tion diameter below %4 in. materially 
reduces the productivity of a perfo- 
rated and cased completion. Because 
of this effect in low density, high 
porosity formation, the diameter of the 
perforation may frequently dictate the 
choice of a perforator capable of pro- 
ducing a larger diameter perforation. 


Measurement of Performance 
of Gun Perforators 


In 1951 a paper by Val Forsyth‘ de- 
scribed the measurement of the pene- 
tration of bullet perforators and kone- 
shot perforators in the standard target 
previously described. Using Muskat’s 
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FIG. 7. STANDARD target perforated 
by shape charge perforator. 


data as a basis, penetration was ex- 
pressed in terms of actual inches of 
penetration into the standard target 


_and Muskat’s curves were re-plotted. 


Fig. 6 shows these data expressed as 
penetration in the standard target for 
7-in. casing cemented in two sizes of 
well bore — 8% in. well bore and 
10% in. well bore, for four gun per- 
forators. In this same paper, depths of 
penetration for different gun perfora- 
tors were applied to common oil field 
sizes of casing and well bore, in order 
that a comparison may be made be- 
tween the performance of the various 
gun perforators in a formation repre- 
sented by the standard target. These 
graphs may perhaps be misleading if 
the resistance of the formation to 
penetration is not considered. It should 
be understood that the harder, more 
consolidated formations offer consid- 
erably more resistance to penetration 
than will the standard target or the 
less consolidated formations. 

Fig. 3 shows the relationship of the 
penetration ability of bullet perfora- 
lors and shaped charge perforators in 
the standard target. It does not, how- 
ever, reveal the difference in the effect 
of formation density on the two types 
of perforators. Bullet perforators are 
hot affected to a great extent by the 
fluid in. the well bore, while shaped 
charge perforators are affected by the 
fluid in the well bore. Bullet perfora- 
lors that show essentially the same 
Penetration ability as the shaped 
charge perforator in the standard tar- 
Set are affected to a much greater ex- 
tent by the hardness of the formation; 
that is to say, as the formation in- 
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FIG. 7A. STANDARD target 
perforated by bullet perforator. 


creases in density and:hardness, the re- 
sistance to bullet penetration increases 
much more rapidly than in the case 
of the shaped charge perforator. This 
effect was investigated and described 
in a paper by Henry Lewelling® in 
Petroleum Technology. The equipment, 
used in this investigation, is now ob- 
solete bullet perforating equipment, 
but it did demonstrate that hard lime- 
stone cores offered much greater pene- 
tration resistance to the bullet perfora- 
tor. It would be difficult to quantita- 
tively express this difference, but for 
our purpose, it will suffice to recog- 
nize the increased resistance to pene- 
tration; thus, one should always take 
into consideration the hardness of 
the formation rock when selecting the 
type of gun perforator. When the for- 
mation to be perforated is a hard, 
dense rock, it would be advisable to 
select the perforator capable of the 
greatest penetration, least affected by 
rock hardness, and it would also be 
advisable to increase the shot density 
to make up for the productivity loss 
due to reduced penetration. 


Fracturing by Gun Perforators 


The amount of fracturing obtained 
in a test target or in the formation is 
difficult to evaluate. The methods of 
testing the amount of fracturing given 
by the two types of.gun perforators 
have given conflicting results. Most ob- 
servations have been made on test 
shots fired into a test target. It has 
been difficult to construct a target that 
will adequately represent a formation 
subjected to the weight of thousands 
of feet of over-burden; however, from 
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observations of surface tests, it is ind 
cated that the bullet perforator wil 
provide slightly more fracturing th 
the shaped charge perforator in the 
standard target. Fig. 7 shows a pictu 
ot the two types of perforators fi 
into standard targets. The fractu 
may easily be observed. Under « 
conditions the additional fracture 
the bullet perforator may add 
adequate drainage channels surrot 
ing the perforation and thereby a 

in the production of formation fluix 
This type of fracturing migit be c 
sidered most important when a well 
to be acidized and the major require 
ment is adequate contact with 
formation. 

When perforating within inches « 
an oil/water or a gas/oil contact the 
fracturing of the cement surroundin 
the casing could possibly open chan 
nels into the water or gas zone as the 
case may be. Where this accuracy 
perforating close to a fluid contact 
important, consideration might 
given to selection of the gun perfor: 
tor that would result in the least frac 
turing of the cement sheath. 


Effect of Well Fluids on 
Perforators 


When a gun perforator is fired, thers 
is a tremendous pressure developed in 
the gun and in the well bore. The re 
sults of the dissipation of this pressur¢ 
is often referred to as the hydrauli 
hammer effect. When drilling fluids 
subject to dehydration are present 
the well bore at the time of perforating 
the combination of the hydrostatic 
pressure and the pressure developed b 
the gun perforator, will frequently de 
hydrate the drilling fluid in the perfo 
ration, and effectively plug off the pe 
foration. When this occurs, there is 
restriction of fluid flow into the well 
bore. Under most conditions, at least 
a portion of the plug will be removed 
when the rock pressure is high enough 
Even under these conditions, it 
thought that some of the plug remain 
in the perforations, and some perfora 
tions may be lost entirely due to plug 
ging. It is thought that this damage 
is most prevalent in formations of lov 
permeability and low reservoir pre: 
sure, and the additional fracturin 
caused by the bullet perforator may 
under certain conditions assist in reé 
ducing the effectiveness of the plug. I 
would be desirable to perforate a fo 
mation which has low permeabilit 
with a non-plugging agent such as salt 
water or oil spotted opposite the zon 
to be perforated. Where this procedure 
is not feasible, it would be advisable t 
increase the shot density, and take ad 
vantage of the fracturing, thereb\ 
creasing the probability of obtaining 
adequate productivity. 


Combination Perforating 


Beneficial results have been obtained 
by combining the two types of perfo 
rators, perforating the shaped chargé 
perforator first and following with tl 
bullet perforator. This procedure ha 
the most value in formations of m¢ 
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dium to low permeability, and it is 
thought that the combination of the 
depth of penetration of the shaped 
charge perforator, with the increased 
hole diameter and greater fracturing of 
the bullet perforator combined to give 
increased productivity. It would be 
difficult to express the exact reason for 
the increase in productivity where 
combination perforating is employed. 
It is thought that the additional frac- 
turing of the bullet perforator may 
contribute to the increase in produc- 
tivity. Tests indicate that both types of 
perforators compact the formation 
around the perforation, but it has been 
observed that the bullet perforator 
produces small micro fractures. These 
fractures extend across the compacted 
zone of the bullet perforation and 
may, when the two types of perfora- 
tions occur close together extend 
across the compacted zone around the 
shaped charge perforation, thereby in- 
creasing the permeability of the com- 
pacted zone. As the compacted zone 
around the shaped charge perforation 
was not fractured, it is possible that 
the well fluid would not dehydrate and 
the plug could be removed when the 
fracture from the bullet perforator in- 
creases the permeability in the shaped 
charge perforation, and allows forma- 
tion fluid te force the plug from these 
perforations. It is felt that this con- 
tributes to the results in combination 
perforating. 


Effect of High Well 
Temperatures 

It has been known for some time 
that temperatures in excess of 260 de- 
grees reduced the penetration ability 
of the bullet perforator. Further, there 
is danger of premature detonation due 
to high temperature. High temperature 
powder offers a partial solution to the 
problem, but the penetration of the 
bullet perforator at high temperature 
is reduced. The shaped charge perfo- 
rator is not so limited, in that its pene- 
tration is essentially the same at high 
temperatures as at low temperature. It 
is necessary to use high temperature 
components in the shaped charge per- 
forator to assure proper detonation. 
When these components are used it is 
possible to use the shaped charge per- 
forator at temperatures up to 315 F. 


Conclusion 

From the foregoing discussion, per- 
haps a guide to perforating may be 
developed. 

1. The largest size perforator cap- 
able of running in the casing should 
be selected. 

2. Depth of penetration is an im- 

rtant factor to obtaining productiv- 
ity equal to an open hole completion. 

3. Where formation resistance to 
penetration is low, bullet perforators 
and shaped charge perforators should 
obtain essentially the same results with 
comparable shot density. This may be 
attributed both to the diameter of the 
perforation and to the depth of pene- 
tration. In formations of this type, lit- 
tle improvement in productivity may 


be expected with shot densities in ex. 
cess of four to six holes per foot, with 
one well diameter of penetration, 
Where formation resistance to pene. 
tration is high, the shaped charge per. 
forator is least reduced in penetration 
ability, however, the additional forma. 
tion fracturing may have an equalizing 
effect. To equal open hole productiy. 
ities, under these conditions, consider. 
ation should be given to increasing 
shot densities. 

4. The diameter of the perforation 
has a small effect on the productivity, 
Usually formation conditions, such as 
sanding up of the well, may dictate the 
use of a smaller diameter hole. Where 
heavy crude of low gravity is to be pro. 
duced, it would be advisable to selec: 
a perforator which provides a larger 
diameter hole. 

5. Where possible, wells should be 
perforated with a non-plugging fluid in 
the hole such as oil or salt water to 
eliminate the effect of plugging. 

6. The combination of the bullet 
perforator and the shaped charge per- 
forator in formations of medium to 
low permeability will frequently pro- 
duce desirable productivity. 

7. In wells of high temperature in 
excess of 260 F, it is advisable to se- 
lect the shaped charge perforator. 
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“Practical Application of Analog Produc- 
tivity Relationships to Perforating Produc- 
tivity Relationships in Perforating Jcb De- 
sign,”” F. A. Taylor and Val L. Forsyth, To- 
morrow’s Tools Today, 1952, Third Quarter. 

. “Experimental Evaluation of Well Perfora- 
tion Methods as Applied to Hard Lime 
stone,” Henry Lewelling, Petroleum Tech- 
nology (1952), T. P. 332, Vol. 189. ¥* *& 
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Douglas to Explore Peru 


Douglas Oil Company of California 
has acquired operating rights on more 
than 1000 acres of proved oil land in 
northern Peru, and an extensive drill- 
ing program is being launched this 
month, President W. G. Krieger an- 
nounced. Krieger said an agreement 
has been signed with Compania Pe- 
trolera Lobitos, a subsidiary of a Brit- 
ish company, Lobitos Oilfields, Ltd., 
covering all of Lobitos’ Continental 
Shelf concessions in the Lobitos area. 

Krieger said that reports from Dean 
H. Sheldon and Peter H. Gardett, con- 
sulting geologists and engineers, indi- 
cate that virtually all of the 1000 acres 
in the Lobitos area is proved oil Jand. 
There are at least five producing zones 
in that area, at depths ranging from 
1100 to 7500 ft. The richest of these, 
the Parinas Zone at 4600 ft, was estl 
mated to contain 15,000 barrels per 
acre of recoverable oil, with 12 to 20 
per cent additional recovery possible 
through the use of gas injection and 
repressuring methods. 
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BAASH-R OSS TOOL COMPANY Los Angeles, Houston, Oklahoma City, Odessa, Casper, New } 
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Bottled Nitrogen Operates 








CONSTRUCTED in 40 ft of water, this platform serves as base of operations for The Pure 


P 511.8) 


|. lilt 


Oil Company’s four offshore wells in Rollover field. 


Remote Controlled Master Valves 


on Offshore Platforms 





Wells can be shut in from safe locations in case of fire or other danger 


SAFETY is the key word in operation 
of offshore production platforms. 

Being an isolated community that 
must be self-sufficient for at least a 
week at a time, every precaution must 
be taken to insure the safety of the op- 
erating personnel and the multi-mil- 
lion dollar installation. 

Typical of today’s offshore opera- 
tions is Pure Oil Company’s Block 39 
field, Vermilion area, Louisiana, which 
is known as the Rollover field. Here 
there are four high pressure gas wells 
producing 30 to 40,000,000 cu ft of 
gas a day at pressures up to 3000 psi. 

The four Christmas trees occupy an 


+President, E-I-M Company. Inc 
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J. N. MORRELL* 


area of 25 by 25 ft on the platform, the 
closeness being dictated by the tre- 
mendous costs of offshore construc- 
tion. This in itself creates a hazard and 
in an emergency could quickly make 
the platform untenable. 

Each wellhead has a 3-in. 10,000-psi 
test gate valve, which is operated by a 
valve control* that is actuated by bot- 
tled inert nitrogen gas. 

Two banks of nitrogen cylinders are 
strategically placed; one outside the 
crew’s living quarters, approximately 
125 ft east into the prevailing winds 

*E-I-M Company type G-2 
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and other approximately 50 ft north 
of wells on pipe rack platform. 

Workmen on the platform can 
quickly reach the nitrogen manifold 
and by opening the control valve there, 
the wells can be shut down simultan- 
eously in less than 30 sec, preventing 
undue damage and reducing danger to 
personnel as much as possible. 

Another control is on the plug valve 
of the 8-in. submarine pipe line that 
transports the gas to shore. This valve 
control goes into operation immedi- 
ately when the nitrogen valve is opened 
and it, too, closes within the half min- 
ute shut down time. 

Should it be desirable, or necessary 
























PERFECT 


|'CUSHION' | 


for FORMATION 





JOHNSTON 
HYDRAULIC TESTER 


Eases Drill Stem Test 
Pressure Release 


e Pure 
r field. 


>S 
id 


rms 
@ In contrast with older drill stem testing @ This compact and rugged Tester also 
equipment which allows sudden pressure lessens plugging, damage to wall of the 
release with resulting shock to formation, hole and requires less water cushion. You 
pipe and instruments, the new Johnston get smoother, more positive interpretation 
Hydraulic Tester eliminates build up of of productivity. 
. squeeze pressure when packer is set and 
slowly releases the pressure below the @ Positive in operation, the Johnston Hy- 
north packer. Opening is in stages requiring three draulic Tester opens by applying the drill 
1 can to six minutes. pipe weight — closes by removing the weight. 
inifold 
; there, 
vultan- 
venting 
“"| JOHNSTON TESTERS, INC 
x valve a ad 
le = POST OFFICE BOX 165 HOUSTON, TEXAS 
3 Va 
a EXPORT DIVISION: 3035 Andrita St., Los Angeles 65, California 
f mai SERVICE BRANCHES IN ALL ACTIVE AREAS 
r¢ ’ Wetatektdels Service Representat R a ; 
essary 
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because of the loss of nitrogen pres. 
sure, individual valve controls may be 
operated by a hand wheel from a re. 
mote position protected by a fire wal] 
immediately next to the wellheads. 
When this hand wheel is used, it re. 
quires no more turns than would be 
necessary for a valve that is not power 
driven. Power from the hand wheel js 
transmitted to the valve through a uni- 
versal joint into the valve stem. 

In operational tests the valve con- 
trols.have proved to be the quickest 
way of closing the master valves on the 
wells, and for that reason a closer in- 
spection of the operation will explain 
how this is accomplished. 

This particular type of valve control 
utilizes a vane type motor that will 
operate on a minimum pressure of 
nitrogen of 200 psi and a maximum of 
2000 psi. With the opening of the 
nitrogen manifold valve, the released 
pressure performs a hammer blow to 
immediately start the valve opening or 
closing. 

Speed of the vane type motor, or the 
gas turbine as used on overland pipe 
lines, is controlled by the correct siz- 

_ing of piping and valves. All piping 
and valves are built into the unit so 
it is self-contained as an integral as- 
sembly. 

The thrust required to close one of 
these valves is 9568 Ib with a torque of 
144 ft-lb at the yoke nut. This is cal- 
culated in the following manner: 

Conditions: 

3-in. 10,000-psi test gate valve, 
stem diameter 1% in., 31 threads 
per inch. 5000 psi maximum op- 
erating differential pressure. 
MASTER valve can be closed in less than 30 sec by Port area = 3° x 4 7.0686 sq in. 


valve control from three remote points. : , 
P Thrust required to close the valve 


CYLINDERS of nitrogen, 125 ft away from the wellheads, HAND operation of valve controls is possible in emergency 


are used to remotely close down the by turning these wheels. Operator is protected 
master valves on all four wells simultaneously. by a firewall between wheels and wellheads. 























THE PETROLEUM: ENGINEER, November, 1953 








, 1953 


Niigore, Wichita Falls, Casper, Wyoming, Great Bend, Kansas, Effingham, Illinois, Duncan, Oklahoma, Brookhaven, Mississippi 


LUFKIN §S Latest 


CONTRIBUTION TO THE ECONOMICAL AND 
TROUBLE-FREE PRODUCTION OF OIL 
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FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, Corpus Christi, Odessa; 


Lufkin Equipment in CANADA is handled by 
THE LUFKIN MACHINE CO., LTD., 14321 108th Avenue, Edmonton, Alberta, Canada. 














CATHEADS 
have that and more! 


Foster Catheads are famous throughout the industry for their long 
service. Many of them have been in operation on well after well for 
years without repairs of any kind. Heavy duty anti-friction bearings, 
ample lubrication, low pressure per square inch of clutch face, make 
this long life, repair-free service possible. 


With Foster Spinning Catheads there’s no need to hand wrap the spin- 
ning line; the line will not foul and wind up; and it can be stopped 
instantly by releasing the control. 


For complete details of these two Foster Catheads see pages 1760 and 
1762 of the Composite Catalog. 


MIDGET SPINNING CATHEAD 


SPINNING CATHEAD 





PLUS FEATURES 


Instant engagement without reducing lineshaft speed @ will spin and 
tong with forked line @ cannot engage accidentally. 


te OUR 25 YEARS OF EXPERIENCE 
ASSURE YOU YEARS OF SERVICE. 


CATHEAD COMPANY 


WICHITA FALLS, TEXAS 


P. O. BOX 1675 





FACTORY 


REPRESENTATIVES 


R. N. Bean Moore Specialty Co. Tillery & Parks Peck Sales & Service 
Los Angeles, Cal. Casper, Wyoming Odessa, Texas Houston, Texas Great Bend, Kansas 
Green Head Service Texas Warehouse Service R. D. Cloninger Rotary Sales & Service, Ltd. W. 0. Nelson 


Okiahoma City, Okia. Corpus Christi, Texas Lafayette, La. 


Langley Y Cia SRL, Corrientes 1115, Buenos Aires, Argentine (Mr. Ken Langley) 
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Woodco Sales & Service 


Edmonton, Alberta, Canada Farmington, N. M. 


equals 7.0686 5000 psi © 
2500 Ib = 9568 Ib 
Where: 
7.0686 sq in. = clear port area 
5000 psi = maximum operat- 
ing differential 
| pressure 
0.2 = coefficient to con- 
| vert line thrust to 
stem thrust for 
| this type valve. 
| 


24 


2500 lb = stuffingbox fric- 
tion 


Torque required at the yoke nut 


equals 
9568 < 0.015 = 144 ft-lb 
Where: 
9568 Ib = stem thrust 


0.015 = screw thread factor for 
| this valve. 

Pounds per square inch pressure 
to valve control motor to operate 
valve equals: 

144 2 = 288 psi. 
Where: 

144 = yoke nut torque, ft-lb. 

2 = constant for valve control 


By utilizing this type of valve con- 
trol it is possible to remove the men 
from the hazardous areas and to pro- 

| tect the equipment when an emergency 
arises. 

This type of valve control can, when 
the occasion demands, be operated by 
microwave radio. It is conceivable that 
in the future offshore operations may 
be completely remote with this type of 
system. 

The idea for using valve controls in 
offshore operations originated from 
| similar protection units that are used 
| extensively in pipe lines. Certain modi- 
| fications were made for the offshore 
| Operation because in most gas compres- 
| sor stations using this protection the 
| 
| 
| 








valve control utilizes gas directly from 
the transmission line. 

By throwing a simple cock, situated 
at any remote point in the station area, 
the side gates can be closed automatic- 
ally and the blowdown or vent valves 

| opened simultaneously. 

| The same equipment is used for gas 

transmission lines between stations. 
’ The controls are usually installed at 
from 5 to 15-mile intervals and are de- 

signed to operate automatically on a 
| predetermined minimum pressure and 
utilize the gas directly from the dam- 
aged line without a reservoir or mani- 
fold or they may be operated on a pre- 
determined pressure drop. 

The value of automatic valve con- 
trols has been recognized by officials 
of a number of thickly populated 
states, which are now requiring auto- 
matic shut down equipment on pipe 
lines. kat 








There are more than 12,000 in- 
dependent companies engaged in 
the production of crude oil in this 
country. These include oil and gas 
field contract services, and com- 
panies producing crude petroleum, 











natural gasoline and natural gas. 
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Wemac Field, Andrews County Discovery 


Newly found Wolfcamp production south 
of the Nolley field initiates play in area 


MAX LEVIN 


THE Wemac field, a recent significant a ee a ican: eee 
Wolfcamp discovery, lies in the central 

portion of Andrews County, Texas 

(see Fig. 1). The discovery well, Con- ! si 
tinental Oil Company’s No. 1 McCol- “ou 
lum and Weibusch, is situated 1980 ft tn | 

FN & EL, Sec. 24, Blk. A-44, PSL , 
Survey. This discovery is on a block of 
3600 acres assembled by Continental. ; SN 
At the present time, Continental has : _&% 
completed three wells in the Wolfcamp > 
formation. Two additional wells are C 
currently drilling; a Wolfcamp step- 






out to the northwest and a 13,000-ft e's ¥ 

Ellenburger test, one location south of i ANDREWS | .t>@ co : 
the discovery well. The original © | Mop, | | 
projected depth of the discovery well vs | | 


was to the Ellenburger formation. 
Geologically, the well is situated in 

a transition zone between the Central —lemeein: ames 

Basin Platform and the Midland Basin | 


STANTON 


eae. eee 
~ 3 





: a aeaa © ' 

to the east. Following initial subsurface y | ¢ MIDLAND | 
work in the area, a detailed geophysi- | 
cal program using reflection seismo- | ECTOR seemed 


graph was undertaken. Drilling began 
after location was made based on pre- . 
liminary geological work. | 

Approximately 700 ft of Wolfcamp ia | 
has been penetrated in the field. The a : 2 Spree 
upper 250 ft of the section is composed 
of tan, fine crystalline, fossiliferous FIG. 1. INDEX map shows location of Wemac field. 
limestone and dark gray to black Andrews County, Texas. 
shales. Oil found in the Wolfcamp ap- 
pears to be restricted to zones which 
occur from 250-550 ft below the top RAY BOLING, toolpusher, poses on rig. 
of the Wolfcamp. The pay section is 
composed generally of a fine crystal- } , 
line, light gray to tan, fossiliferous 
limestones with a few thin black and 
green shale partings. Core data and 
drill stem tests taken in this interval in- 
dicate three different pays in this sec- 
tion. Correlation of the porous zones 
in the three wells completed to date is 
rather erratic. The porosity character- 
istics of the wells in this field are very 
similar to those in the Nolley field, 16 
miles to the north. A typical electric 
log of the Wolfcamp section encount- 
ered in this field is shown in Fig. 2. 
The microlog shows these porous 
zones. The porosity averages about 8 
per cent in the pay sections and is of 
the vuggy type. Permeabilities range 
from 3 md/ft to 100 md/ft. Net pay 
thicknesses vary from 36 ft to 81 ft. 
The main water table is tentatively 
placed at a —-5900 ft sub-sea datum. 
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Orbit Valve Company's “Type B” Buna-Stainless Body 
Seat is now being furnished in all 4,000 |b., 6,000 |b 
and 10,000 Ib. Test Orbit Forged Steel Production 
Valves, at no extra cost to the customer. This is the 





toughest seat yet designed for friction free seating 
which is the Orbit principle of closure. 


Displacement is eliminated through Orbit’s seating 
principle consisting of a core, with a hard faced seg 
ment, that rotates instead of being lifted by the stem 
The net results from this operation 
principal besides FRICTION FREE 
SEATING are; ease of operation 





and low cost maintenance. Al! 
Orbit Forged Steel Production 
Valves are rising stem type. Avail 
able in sizes 1”, 1%”, 2”, 22”, 
3” and 4”, 500 Ib. W.O.G. to 
and including 5000 Ib. W.0.G 
Flanged and Screw Ends, A.P.| 


/ 


specifications. 








(f BRANCHES) 


wouron, reas ooesa rors, QIRBIT VALVE COMPANY 
407 Velasco 402 West County Road 


(Serving the Gulf Coast) (Serving West Texas) 








ciate alana P. 0. BOX 699 TULSA, OKLAHOMA 
1740 E. Yellowstone 
(Serving the Rocky J 
Mountain States and Canada) 
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RESISTIVITY -ohms. m’?/m 


o 
SPONTANEOUS. | 2] _ RESISTIVITY 3 Small amounts of water have been ep. 
POTENTIAL [S| -ohms. m?/m =a ee © eee countered in the upper portions of the 
— * |, Micro inverse 9/8x9/16 in. 50 P has: i pay section. 
Radioactivity Feit gigas WIN em Severs 32 in. 15 lotero The discovery well was drilled by 
° ° * sececr- cose 





oors 






Donnell Drilling Company of Odessa, 
Texas, with an air controlled power rig 
which has four: 325 hp engines driving 
a 950? compound. This unit is rigged 
with a 136-ft® standard derrick of an 
800,000-lb capacity. Drilling was un- 
der the capable supervision of Ray Bol- 
ing, toolpusher, from Odessa, Texas, 
The initial well was drilled to 9175 





~~ 








| | 

| 
f rid | 
i; | eee 
ari | 
}i ty 











PP ft in 56 days. Drilling and casing pro- 
3 5 TOP/WOLFCAMP 18. | | cedures were as follows: A 12%4-ip. 
i | QU surface hole was drilled to 206 ft using 

r fresh water as a drilling fluid. This hole 

hiss was then reamed to 17! in. and 13% 

a in. surface casing cemented with 225 





tl View sacks of regular cement. A saturated 

oS salt base mud was used for drilling a 

’ || 12%-in. hole to 4840 ft. At this depth, 

SEED Z bib 5 gf. 9%%-in. intermediate casing was set 

tT A : R with 2250 sacks of cement containing 
4 





tb 3.3 ft 











4 per cent gel, 100 sacks neat cement, 
110 sacks of Stratocrete mixed with the 
remaining amount of regular cement. 
The remainder of the footage to 9175 
ft was drilled with an 8% -in. bit using 
a drilling mud composed of soda ash 
and aquagel. At total depth, 7-in. cas- 
ing was set with 800 sacks of cement 
made up of gel, neat cement and regu- 
lar cement. 

Eight drill stem tests were taken in 
the Continental No. 1 McCollum and 
Weibusch. Shows were tested in the 
San Andres, Clearfork and uppermost 
Wolfcamp formations and were found 
to be non-productive. Four tests indi- 
cating production were taken in the 
Wolfcamp, however. The intervals 
tested and their results are as follows: 

DST No. 4 (8696-8716) Tool open 
2:00 hr, good blow air throughout, no 
gas—recovered 1000 ft water blanket 
+ 420 ft HO&GCM. FP 375 lb, BHP 
(15 min shut in) 700 Ib. 

DST No. 5 (8690-8792) Tool open 
3:05 hr, gas to surface in 8 min, fluid 
in 1 hr and 25 min. Flowed 26 BOPH; 
IFP 525 lb, FFP 1325 Ib, BHP (15 
min S.I.) 3600 Ib. 

DST No. 6 (8792-8876) Tool open 
2:30 hr, gas to surface in 8 min, re- 
covered 1000 ft HO&GCM -++ 4022 ft 
free oil. IFP 200 Ib, FFP 600 lb, BHP 
(15 min S.I.) 2550 Ib. 

DST No. 7 (8876-8978) Tool open 
3:30 hr, gas to surface in 7 min, fluid 
in 1 hr and 52 min. Flowed 16 BOPH; 
IFP 300 lb; FFP 1050 Ib; BHP (15 
min S.I.) 2475 lb. 

DST No. 8 (8978-9078) Tool open 
1:30 hr, It blow air T.O. Recovered 
90 ft HGCM + 2140 ft salt water. FP 
400 1lb-1000 Ib, BHP 3355 Ib (15 min 
S.1.). 

The Continental No. 1 McCollum 

'LRO Waukesha. 


“Bethlehem. 
“IL. C. Moore. 
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FIG. 2. Typical electric log and 


9176 microlog of Wolfcamp section. 
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_ Cas- 
ment 
regu- The new O-C-T “C-20” Casing head design 
has eliminated one of the major causes of 
en in casing head troubles in the medium duty 
and field. Here’s how: the O-C-T “C-20" employs 
a resilient seal ring which provides an ef- 
1 the fective seal automatically for the life of the 
‘most well in any climate. This means that the 
ound ; C-20 design puts the packing element under 
indi- constant compression, regardless of tem- 
n the perature changes. In addition, the design 
>rvals eliminates the ‘human factor’ present when 
‘lows: compression is applied manually. Check 
open the other features, advantages, and safety 
it, no this new O-C-T head brings to the field... 
then write for the C-20 Brochure containing 
anket Engineering Nomograph for Calibrating 
BHP ; Casing Loads and Pressures . . . Or ask 
your O-C-T Representative for details. 
open Available through more than 700 supply 
fluid store locations. 
OPH; a 
P (15 a 








&E : tes 


of the medium duty 


@ 






open 
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022 ft 
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5 min 


THE FIRST AND ONLY QUICK-SETTING, POSITIVE-SEALING 
WELL HEADS DESIGNED ESPECIALLY TO ELIMINATE OPEN 
HOLE HAZARDS IN MEDIUM DEPTH WELLS. 


1. Seals and suspends casing before blowout preventers are removed. 
2. Saves hours of costly rig time — simplifies installation. 
3. Sealing element, slip bowl and slips are assembled at the O-C-T plant as a 
single unit that may be wrapped quickly around the casing, latched and 
a dropped into place from the derrick floor. 
4. It employs a resilient seal ring which provides an effective seal for the life 
f of the well in any climate. 


‘ollum 


| By 
7 Oil Center Tool Ce. P. O. Box 3091 Houston, Texas 


‘1953 Export Representatives: Sterling Areas —Le Grand, Sutcliff & Gell, Ltd., Rochester, Kent, England. Address 
, Export Inquiries for All Other Countries to P. O. Box 3091, Houston 1, Texas 














The Author 










Max Levin 


Max Levin, Continental Oil Company, 
was graduated from the University of 
Texas in February, 1947, with a BS de- 
gree in geology. Following graduation, 
he was employed in seismic explora- 
tion in the Gulf Coast area for 2% 
years. He returned to the University of 
Texas in 1949 to procure his Master's 
degree in geology. After graduation in 
1951 he joined Continental Oil in 
Midland, Texas, where he is presently 
employed. 











MAX LEVIN, geologist; O. L. Stevenson, driller; J. A. Young, derrickman; Lee 
M. Kilmer, motorman; C. C. Leifeste, roughneck; 
and J. M. Montgomery, roughneck are shown on rig flloor. 











DONNELL Drilling Company rig is on McCollum and Weibusch lease. 
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and Weibusch was completed as a new 
discovery May 10, 1953. Casing was 
perforated with 4 jet shots per foot op- 
posite the following intervals: 8708- 
8750 ft; 8768-8778 ft; 8794-8810 ft; 
8826-8836 ft; 8840-8846 ft; 8864- 
8872 ft; and 8924-8950 ft. Perfora- 
tions were acidized with 2200 gal. The 
well flowed 390 bbl of 42.6 gravity oil, 
no water, in 6 hr through a 1-in. choke 
for a calculated daily rate of 1560 bbl 
of oil. The gas-oil ratio was 477-1. 

Continental’s second well in the field 
was completed for a calculated daily 
flowing potential of 1244 bbl of oil. 
The potential was based on an actual 
6 hour flow of 311 bbl through a 1-in. 
choke from perforations at 8917-8927 
ft and 8988-9014 ft. 

Continental’s No. 3 McCollum and 
Weibusch was completed on the pump 
for a daily potential of 113 bbl of oil 
and 126 bbl water from perforations at 
8857-8868 ft; 8883-8890 ft; 8898- 
8920 ft. 

Oil produced is being taken by Mag- 
nolia Pipe Line Company. 

Discovery of the Wemac field has 
initiated a Wolfcamp play in this area. 
It is hoped that the data presented in 
this paper will benefit other operators 
in the area. x et 


io a aeilaee . 


rr 





Problem facing one oil company 
was what to do with oil-soaked 
sand after useable quantities of oil 
had been separated from it. The 
solution was ideal. It was used to 
surface lease roads on which traf- 
fic was too light to justify paving 
with asphalt! 
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Quebracho in Oilwell Drilling Fluids 


Results of laboratory evaluation of fiftee. 


materials found to have considerable merit 


For its supply of quebracho for use 
in conditioning oil-well drilling fluids 
and in tanning leather, the United 
States relies wholly on importations 
from Argentina and Paraguay, as there 
is no domestic supply of this material. 
According to the U. S. Department of 
Commerce,! 138,058 short tons of 
quebracho extract were imported into 
the United States in 1952. 

In December 1948 the Munitions 
Board, of the Department of Defense, 
called attention to the possibility that 
in a national emergency importations 
of quebracho might be cut off or dras- 
tically reduced and cause a serious 
shortage. Consequently, the board sug- 
gested that a study be made to deter- 
mine the relative merits and quantita- 
tive availability of various substitutes 
for quebracho in the oil-well drilling 
industry. Such a study already was be- 
ing made in the leather industry. Ac- 
cordingly the Bureau of Mines work- 
ing in cooperation with the Regional 
Research Laboratories of the Depart- 
ment of Agriculture and many indus- 
trial organizations, began a search to 
explore the possibilties of using do- 
mestic substitutes for quebracho in 
treating oil-well drilling fluids. Like- 
wise, at the instigation of the Muni- 
tions Board, the National Petroleum 
Council appointed a study committee 
to review the technical requirements of 
the industry with respect to quebracho 
and the possible use of substitutes. 

As a matter of national security the 
National Production Authority issued 
Order M-57 in April 1951 authorizing 
the stockpiling of quebracho and limit- 
ing its use in oil-well drilling to 60 per 
cent of the base-period consumption. 
As suitable substitutes were being de- 
veloped, it was assumed that they 
would adequately supplement the re- 
duced supply of quebracho resulting 
from the reduction in importations. 

Although good progress has been 
made in utilizing substitutes, none has 
been found that can effectively meet 
all drilling conditions. Furthermore, 
the availability of many effective sub- 
stitutes falls far short of meeting re- 
quirements. Consequently, early in 
1952, with the demand for quebracho 
Increasing, the National Production 
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Authority in response to recommenda- 
tions of the Petroleum Administration 
for Defense and the National Petro- 
leum Council removed the percentage 
restriction on the use of quebracho in 
the drilling industry. 

In its search for quebracho substi- 
tutes the Bureau of Mines has tested 70 
materials comprising both natural and 
synthetic substances ranging from 
chemically processed “chicken feath- 
ers” to South African “wattle bark” ex- 
tract. Most of the natural materials 
were agricultural and wood by-prod- 
ucts, and most of the synthetic mate- 
rials were of the detergent type. Al- 
though none of the materials tested was 
found to be equivalent to quebracho in 
effectiveness, especially on a pound- 
for-pound basis, some materials ap- 
proached quebracho in controlling the 
properties of three drilling fluids under 
most conditions. This paper presents 
the results of laboratory evaluation tests 
showing the relative merits of fifteen 
substitute materials as to their effect on 
the viscosity and filter properties of 
three drilling fluids, their resistance to 
sodium chloride contamination, and to 
high-temperature deterioration. These 
fifteen products were selected as the 
most promising of the 70 materials 
tested. In addition, the paper includes 
graphical data comparing the effective- 
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ness of the materials believed to be of 
the most practical interest. Included 
also is a discussion of the availability of 
some of the more effective substitutes 


Description of Evaluation Tests 


Three clay-water drilling fluids, pre- 
pared from Ventura Gray clay (Ven 
tura County, California), Frazier Moun 
tain clay (Ventura County, Califor 
nia), and Alvin (Brazoria County 
Texas,) shale were treated with the va 
rious substitute materials to determine 
their effect on the viscosity and filte: 
properties of the muds.” Ventura Gray 
clay was used in these tests because the 
behavior of drilling muds prepared 
from this clay is comparable to “poor”’ 
California hole muds which require 
improvement. Frazier Mountain clay 
was used because the viscosity and fil 
ter properties of a mud containing this 
clay are responsive to quebracho-caus 
tic solutions. Its properties are similar 
to those of many California hole muds 
Alvin shale hole mud was used because 
it is typical of many hole muds in the 
Gulf Coast area. When drilling through 
thick sections of this shale large quan- 
tities of the shale are dispersed in the 
drilling fluid. 

Frazier Mountain drilling fluid was 
used to determine the resistance of the 
treating materials to sodium chloride 
contamination and to high-temperature 
deterioration. The effect of sodium 
chloride contamination was determined 
in a series of tests in which the vis- 
cosity of the pretreated Frazier Moun 
tain clay drilling fluid was measured 
after each addition of salt water. In 
drilling many deep wells the high tem 
perature of the mud causes most treat 
ing materials to lose their effectiveness 
as viscosity reducers. To determine the 
effect of heat on quebracho and va 
rious possible subsitutes a series of 
tests was run in which the treated 
Frazier Mountain clay mud samples 
were maintained at 200 F for periods 
of 3 to 6 hours, and the viscosity and 
the filter properties were determined 
before and after heating. 

Except for the tetra sodium pyro 
phosphate, the treating materials were 
dissolved in sodium hydroxide solu 
tions, as is common practice in adding 
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ayy quebracho to a drilling fluid. The comparison with quebracho on 4 
_— = weight ratio of the sodium hydroxide weight basis was not always possible. 
_ T H F B E S T to each of the treating materials used § Because of a wide difference in cogts 
in these tests is shown in Tables 2 and of these materials, comparison on 
3. Since some of the materials already weight basis is not as significant ag 
W A Y T O contained sodium hydroxide or appre- comparison on a cost basis. 
ciable quantities of insoluble material, In these tests no record of the pH 
the ratio of sodium hydroxide to treat- was tabulated because it is believed } 
ing material was chosen so that the that the results obtained indicate that | 
ratio of total sodium hydroxide to each of the more practical substitutes . 
soluble treating material would be '2 should be studied over a wide range of @ | 
to 1. Some of the materials, however, pH values. Although a complete eval. >| 
contained an unknown quantity of uation of any one of the substitutes 5 
O p b R AT | N G sodium hydroxide, and as the effective- necessitates tests over a wide range of 9 
ness of a given material often depends pH, it is believed that the results pre. a 
on the ratio of sodium hydroxide to sented in this report are significant of d 
C O ST S se soluble treating material, an accurate the performance that may be expected e 
: 
, ee ee ee eee Pa ees od € 
—— SS 4 —<—<———= ——= S 
TABLE 1. Qualitative evaluation of Quebracho and Quebracho substitutes, 0 
Effectiveness in 
controlling vis- 
cosity and filter 
rate of Ventura 
Gray (Calif.) Effectiveness in Effectiveness in Estimated 
clay, Frazier Mt. _ resisting salt resisting heat potential 
A R & D A (Calif.) clay, and contamination in deterioration in quantity of 
Sample Alvin (Tex.) Frazier Mt. Frazier Mt. clay materials easily Limitations to 
number Materials shale muds! clay mud! mud, T=200 F accessible possible use 
P U M P | N T O 1. Quebracho Satisfactory Satisfactory Satisfactory = ........ Not a domestic product 
2. Lignite product No. 1 Satisfactory Satisfactory Slightly inferior Large wae eee FI 
3. Wine pomace Slightlyinferior Partially 
satisfactory Satisfactory Large we ox of 
YOUR WELL 4. Douglas fir bark 
product No. 1 Satisfactory Unsatisfactory Unsatisfactory Large - a 
5. Tetra sodium pyro- = 
phosphate Satisfactory Partially Partially Medium Supply critical in emer- vi 
satisfactory satisfactory gencies 
6. Lignite product No.2 Satisfactory Partially Partially Medium ; ae 
satisfactory satisfactory = 
7. Hemlock bark Satisfactory —7 Unsatisfactory Medium 
‘ b satisfactory 
With continually 8. iene bark Satisfactory — Unsatisfactory Medium 
oot : product satisfactory 
rising labor and in- 9. —_ yt ng Satisfactory Unsatisfactory Unsatisfactory Large 
: product No. 2 
vestment costs, econ- 10. Calcium ligno : ; , 
i : . sulfonate Satisfactory Jnsatisfactory Jnsatisfactory uarge anni pti 
omy of operation 1S of 11. Tannery waste product Slightly interior Unsatisfactory Slightly inferior Medium Very bad odor 
. lat) , Se is ac , S ; 2% + N M " 
paramount importance 12. Wattle bark extract Satisfactory Satisfactory lightly inferior een cal eS See sub. : 
. : 13. Chestnutwoodextract Satisfactory i toseetues Small Limited supply = 
in producing wells 14. —. an ew nro CS — — supply = 
: . : 15. Lignite product Satisfactory Jnsatisfactory Satisfactory varge Large quebracho 
with decreasing oil- quebracho blend ; content 
: 16. Canaigre root Partially ; ere ‘ Small Limited supply, 
water ratios. a satisfactory ae : mediocre perform 
1 Satisfactory — Effectiveness is reasonably close to that of quebracho. 
Re d a P um P Ss are oo a is appreciably inferior to that of quebracho, but still sufficient for control of the drilling 
$ b ‘ uids under most conditions. 
given consideration as re my sped mare is appreciably inferior to that of quebracho, but still sufficient for control of the 
oad ‘ nilling fluids under most conditions. 
original or replacement equipment Unsatisfactory — Any improvement in the properties of the drilling fluid is small compared to that obtained with 
because of their known performance 2 eee ———————— 
in producing fluid at a lower cost TABLE 2. Effect of Sodium Chloride on Frazier Mt. (Calif) clay-water mud treated 
per barrel, thus often extending the aes with Quebracho and Quebracho substitutes. Peers 
: $ q Filter test, standard API filter 
ultimate economic life of wells. moog ele 
Improved engineering and design ———_ °°” 
- lif. I added, Filtrate Stormer viscosity, 68 F, 600 rpm se 
have increased operating ife. in- lb per bbl volume, ml driving weight, grams — 
‘ . eee ; ica eriaigetncatstoionenaa ti 
creased opreating life means lower Chen: eatin NaCl added, Ib per bbl NaOH to 
: : Sample Pretreatment — —Temp. ~ + —_—_—_—_—_—_—— pretreatment 
labor cost per barrel, Jower invest- | umber material added * NaClO 30 60 F 0 0.5 0.9 1.8 3.5 5.1 6.3 additive 
. " ; ‘ 7 la. Quebracho............... 3.5 6.3 O¢ 25.0 35.0 73 165 175 185 185 215 420 . A P 
ment cost per barrel, /ower mainte Ib. Quebracho.-..---.--.-.. 3.5 63 0 17-4 2.6 72 130 130 130 140 190 310 480 ig . 
e , 2a. Lignite product No.1..... 3.5 6.3 0 25.6 35.8 7 135 140 160 200 350 410 460 4 ( 
nance cost per barrel: lower cost per 2b. Lignite product No. 3.5 6.3 0 15.0 22.0 72 125 130 130 150 200 250 370 ig 
3. ine pomace..... 74.5 6.3 0 20.5 29.8 72 140 150 170 200 280 480 700 4 . 
barrel produced. 4. Douglas fir bark product : ic 
No. 1.........ccce---. 94.5 6.3 0 23.0 32.0 72 150 220 250 310 540 820 820 Y 
5. Tetra sodium pyro- ? ; 
phosphate. .... , 2 6.3 0 17.0 25.0 72 100 100 100 135 310 430 420 None Il 
6. Lignite product No. 2 3.5 6.3 0 27.4 36.0 72 145 180 200 275 510 570 520 Y e) 
7. Hemlock bark....... 745 6.3 0 25.0 35.0 72 130 140 150 175 255 425 450 Y% . 
8. Redwood bark product 35 63 0 18.0 27.0 72 140 ... 175 210 290 490 815 4 d 
9. Douglas fir bark product tk 
No. 2 , 3.5 5.1 0 18.0 25.0 72 140 180 210 310 480 920 M4 
10. Calcium ligno-sulfonate... 3.5 3.5 0 14.0 19.0 72 150 ... 540 580 740 ... .. 4 tc 
11. Tannery waste product 3.6 3.5 0 18.5 2.0 7 190 ... 30 SO WO... ... he th 
12. Wattle bark extract 3.5 6.3 0 17.0 24.0 72 140 130 140 ... 150 250 320 % 
13. Chestnut wood extract ; i” ae, | GERD eee oces Sate spate es ee q 
14. Pecan shell extract... ; Boa: sate seed Vea bie — b 
P U ,) Pp Cc @) A Pp A N : f 15. Lignite product, quebracho 
AS .. 3.56 6.3 0 20.0 30.0 72 145 ... 260 330 500 ... 1000 ¥ 
1 As some of the products contained — es or oe a rf pot nye er — of NaOH 
to treating material were necessary to keep the ratio of the NaOH to the soluble material between 14 and 1. 
BARTLESVILLE, OKLAHOMA 2 A larger quantity of material was added to allow for the presence of appreciable quantities of inert material. N 
* Pretreatment additive. t 
ll 
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QUEBRACHO AND QUEBRACHO SUBSTITUTES ADDED, POUNDS PER BARREL 


FIG. 1. EFFECT of quebracho and different substitutes on viscosity 
of an Alvin, Texas, shale-water drilling fluid. 





TABLE 3. Effect of high temperatures on Frazier Mt. (Calif.) clay-water mud treated 
with Quebracho and Quebracho substitutes. 














Stormer viscosity, 68 F, 600 rpm 
driving weight, grams 


Blank(H2Oadded 
Standard API filter test to untreated mud 
- ——__—____—___————_ equivalent to 
Filtrate H20 in treating 
volume, ml. solutions) 





—_——, 


a Treated drilling fluid 
’ Quantit. 
Time mud held of 


Quantity pie 
of Time mud held 





y 
Time mud held Ratio! of 





material at 200 F, hours at 200 F, hours material at 200 F,hours NaOH to 
Sample Treating added, —— -Temp. added, ————————. treating 
number material Ib per bbl 0 3 6 F 0 3 6 lb per bbl 0 3 6 = material 
Is. Quebracho............ 3.5 7.5 12.0 12.2 72 245 280 295 3.5 130 180 180 % 
lb. Quebracho............ 3.5 11.1 104% 9.0 72 245 280 295 3.5 165 380 370 yy 
2a. Lignite product No.1.. 3.5 10.0 15.8 17.8 7 245 280 295 3.5 130 215 225 Ye 
2b. Lignite product No.1.. 3.5 10.2 11.2 12.2 72 245 280 295 3.5 140 250 280 Y 
3. Wine pomace......... 4.5 11.0 13.6 14.6 72 245 280 295 4.5 140 180 190 A 
4. Douglas fir bark product 74.5 9.6 13.0 12.9 72 245 280 295 4.5 150 400 370 4% 
5. Tetrasodium pyro- 
phosphate.......... 2 11.8 11.8 11.4 72 245 280 295 2 110 203 245 None 
6. Lignite product No.2.. 3.5 10.0 11.2 11.4 72 245 280 295 3.5 140 215 240 yy 
7. Hemlock bark......... 24.5 11.6 14.2 11.4 72 245 280 295 4.5 130 240 270 A 
8. Redwood bark product 3.5 9.4 16.0 15.4 72 245 280 295 3.5 140 270 250 4 
9. Douglas fir bark prod- 
iS ee 3.5 11.0 14.7 14.4 72 245 280 295 3.5 140 250 260 A 
10. Calcium ligno sulfonate 3.5 10.2 18.0 18.5° 72 245 280 295 3.5 150 360 310 A 
ll. Tannery waste product 3.5 13.2 18.8 19.0 72 245 280 295 3.5 150 210 215 ly 
12. Wattle bark extract.... 3.5 8.6 11.2 13.6 72 245 280 295 3.5 140 210 215 4% 
13. Chestnut wood extract. ... Side: Tae: aries “mgr idee whale * skis aes i yn a 
14. Pecan shell extract... . 
15. Lignite product, que- 
bracho blend....... 3.5 4 


13.2 18.7 21.8 72 245 280 295 3.5 145 190 180 , 
16. Canaigre root......... , : os eae tes 7 ; 





! As some of the products contained either NaOH or appreciable quantities of inert thaterial, different ratios of NaOH to 
treating material were necessary to keep the ratio of the NaOH to the soluble material between 4g and 1. 
2 A larger quantity of material was added to allow for the presence of appreciable quantities of inert material. 








from these materials in treating most 
hole muds, because the pH of the 
muds tested were in the range generally 
found in most drilling operations. 
Before treatment with these mate- 


viscosity and filter properties of two 
California and one Texas drilling mud 
and in registering salt contamination 
and heat deterioration in a California 
mud. Considering their availability, 





tials the pH values were about 9.7 and, 
except for the muds treated with so- 
dium acid pyrophosphate, the pH at 
the end of the tests ranged from 10.6 
to 11.8. The filter tests were made on 
the muds after the final or maximum 
quantity of the treating material had 
been added. 


Results of Tests 


Table 1 compares the 15 selected 
Substitute materials with respect to 
their effectiveness in controlling the 
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these materials are listed roughly in 
the order of their effectiveness as prac- 
tical substitutes for quebracho extract. 
Accordingly, some of the better substi- 
tutes are far down the list due to their 
limited supply. Douglas fir bark prod- 
uct No. 1 is high on the list primarily 
because of the large quantities avail- 
able, although it is somewhat inferior 
in resisting salt contamination and heat 
deterioration. 

A comparison of the more effective 
and available substitutes, such as wine 





IN RIG LIGHTING 


Nordberg “4FS” Diesel 
generator sets deliver low cost 
‘agp for rig lighting, stand- 

y refinery service, portable 
emergency light plants. They 
produce from 6 to 30 K.W. 
in all standard A.C. and D.C. 
voltages. 


IN MICRO-WAVE RADIO 
COMMUNICATIONS 

Nordberg “4FS” generator 
sets also provide low cost 
power for coms stand-by and 
main power source for micro- 
wave pipe line radio commu- 
nication systems. 


IN PRODUCTION PUMPING 

Nordberg “4FS” Diesels 
with clutch power drives are 
a “natural” for powering 
single or multiple production 
pumping units. They deliver 
10 to 45 H.P. at medium 
speed for around-the-clock 
service. 


You can cut costs three ways with 
Nordberg ‘“4FS” Diesel engines be- 
cause they are low in initial cost, low in 
operating costs and low in maintenance 
costs. They are available as 1, 2 and 
3 cylinder units. 


NORDBERG MFG. CO., Milwaukee, Wis. 


ae 
AMERICA’S LARCEST 


OUTY DFESELS 





BUILDERS 
LINE OF 


HEAVY 


Nordberg Mfg. Co., Milwaukee, Wisconsin 


Send catalog covering Nordberg Type 4FS 
Diesels. | am interested in a unit for the 


following service: - 





Your Name ‘i 








Company Name 


Address. 





City.____ Zone___ State 





To obtain more information on products advertised see page E-61 
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Republic is doing to ease 
the Casing and Tubing squeeze 


A NEW MILL—To help the oil and gas industries step up “new 
well” figures, Republic built and is now operating a new 
seamless tube mill. 


TOP QUALITY—The latest developments in equipment and 
techniques—plus rigid control from ore to finished product 
—assures seamless products second to none. 


CAPACITY —With 180,000 tons annual capacity, this new mill 
will add substantially to the supply of seamless casing 
and tubing. 


LOCATION — At Chicago, Illinois—on the Calumet River 
which flows into the Illinois River and then into the 
Mississippi. Thus, the location permits prompt delivery to 
the oil and gas fields by river barge, as well as by rail or truck. 


SIZES AND GRADES-—Seamless casing and tubing sizes range 
from 24” through 95%”, and in grades through N-80. 


ELECTRIC WELD, TOO — Republic will continue to produce 
its time-proved electric weld casing and tubing—now widely 
used throughout the oil and gas industries—in sizes 23g” to 
133%”, grades H-40 and J-55. 


ONE SOURCE — Now, when you order casing and tubing, 
consider Republic’s quality and shipping facilities—plus the 
fact that you can get both seamless and electric weld products 





from one source.. @ Would you like to take a quick picture trip 
For further information, contact your through Republic’s new seamless mill? Then write 
nearest Republic Sales Office—or write to: for this new 24-page booklet—No. Adv-595, 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES: CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y- 


a af 
( [REPUBLIC 


STEEL 








Other Republic Products include Line Pipe —Carbon, Alloy and Stainless Steels —Upson Studs, Bolts and Nuts—ELECTRUNITE Heat Exchanger Tubes 
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QUEBRACHO AND QUEBRACHO SUBSTITUTES ADDED, POUNDS PER BARREL 


FIG. 2. EFFECT of qu 


ebracho and different substitutes on filter 


rate of an Alvin, Texas, shale-water drilling fluid. 
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QUEBRACHO AND QUEBRACHO SUBSTITUTES ADDED , POUNDS PER BARREL 


FIG. 3. EFFECT of quebracho and different substitutes on viscosity of a cement 
contaminated drilling fluid from a California well. 


pomace,’ Douglas fir bark No. 1, lig- 
nite product No. 1, tetra sodium pyro- 
phosphate, and quebracho on the vis- 
cosity of the Alvin (Texas) shale mud 
shows that each of these substitutes 
closely approaches quebracho in con- 
trolling the viscosity of that drilling 
fluid. (See Fig. 1.) 

The comparative effect of these ma- 
terials on the filter properties of Alvin 
(Texas) shale mud is shown in Fig. 2. 
The data show that in low concentra- 
tions in the drilling fluid Douglas fir 
bark No. 1 is inferior to quebracho, 
but in higher concentrations it closely 
approaches quebracho. Wine pomace 
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is reasonably close to quebracho in its 
effectiveness in controlling the filter 
properties of Alvin (Texas) shale mud. 
On the other hand, lignite product No. 
1 is superior to quebracho in controll- 
ing the filter properties of the mud. 

The effect of two of the most abun- 
dant of these materials (Douglas fir 
bark product No. 1 and wine pomace) 
on the viscosity of a cement contam- 
inated mud taken from a California 
well is shown in Fig. 3. These mate- 
rials were found to be nearly as effec- 
tive as quebracho in reducing the vis- 
cosity of that drilling fluid. 

The effectiveness of 12 of the sub- 


stitutes in resisting salt contamination, 
when added to a Frazier Mountain 
drilling fluid is shown in Table 2, j 
will be noted that the viscosities of al] 
the pretreated mud samples were ad. 
versely affected by salt contamination, 
Fig. 4 graphically compares the effec. 
tiveness of wine pomace, Douglas fir 
bark, lignite products, and quebracho 
in resisting salt contamination. The 
data show that quebracho and lignite 
product No. 1 were superior to the 
other materials in resisting salt cop. 
tamination. It was found also that the 
pretreated samples, in which the rato 
of treating material to sodium hydrox- 
ide was 2 to 1 were more resistant to 
salt contamination than the samples in 
which the ratio was 4 to 1. 

As shown in Table 3, the application 
of heat resulted in an increase in the 
viscosity of all Frazier Mountain mud 
samples that were pretreated with thir- 
teen of the substitute materials. It will 
be noted that quebracho is superior to 
all of the other materials, including 
lignite product No. 1, in its resistance 
to heat deterioration. This is particu- 
larly important in drilling deep wells 
where the formation temperatures are 
high. As with salt contamination, heat 
deterioration of quebracho and lignite 
product No. 1 was found to be greater 
in the mud samples in which the ratio 
of treating material to sodium hydrox- 
ide was 4 to 1 than in those in which 
the ratio was 2 to 1. The effects of high 
temperature on the mud _ samples 
treated with the substitute materials that 
are probably the most practical sub- 
stitutes (wine pomace, Douglas fir bark, 
and lignite products) tested are shown 
in Fig. 5. 

Because clays from some California 
dry-lake beds have long been used ex- 
tensively in drilling muds in California, 
a study was made of the effect of cer- 
tain substitutes on the viscosities of 
muds prepared from two of the dry- 
lake clays. None of the materials tested, 
including quebracho, reduced the Vis- 
cosities of the muds appreciably when 
used with sodium hydroxide. (See Fig. 
6.) In fact, most of the materials caused 
the viscosities to increase. Consequent- 
ly, these materials, including que- 
bracho, are not recommended for use 
in muds containing appreciable quan- 
tities of dry-lake clays. When it is de- 
sirable to use quebracho with muds 
containing appreciable quantities of 
dry lake clays it can be used effectively 
in combination with one of the com- 
plex phosphates, as is illustrated in 
Fig. 6. 


Availability of Substitutes 


Results of these tests indicate that 
that from an over-all viewpoint lignite 
product No. 1 is the best of the que- 
bracho substitutes tested by the Bureau 
of Mines. It closely approached que- 
bracho both in its effectiveness and in 
the quantity required to obtain equal 
results. Large quantities of this mate- 
rial are available, and it is now being 
sold in appreciable quantities to the 
oil industry. According to Averitt and 
Berryhill,* the estimated recoverable 
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Mow... better than ever... 
Baker Drill Pipe Bi0-7(a( 7: 






New/ 
SIDE SEALS REVERSED 


to prevent distortion of seals by = BAKE K 

fluid. Valve is easily removed. 

: MODEL “F” 
MORE EFFECTIVE SEAL 

The redesigned seal between the valve | DRI LL 


and the valve seat seals better—lasts 


longer—stays in place even under high ' | et oF 
circulating volumes and high pressures. 


— 
LESS SPRING TENSION : FLOAT 

Reduces the cutting action of circulating ~ : | 

fluid on the valve seal and seat. t 7 . A VA LV 3 
GUIDE POSITIVELY ANCHORED 


The valve guide is securely held in place 
by the set screw. 


Suggestions of drilling contractor and drill- 
ing department personnel have helped in 
redesigning and improving Baker Drill 
Pipe Floats so that they are now better 
than ever. They will save you time and 
money, muss and fuss, in every string. 


Baker Model “F” 
Drill Pipe 
Float Valve, 


—_ : Product No. 4813 
POSITIONED WHERE DESIRED— A majority of operators install the Baker — 


Drill Pipe Float Valve in a recess in the lower end of the drill collar 
Where it is held in position by the pin on the drilling bit. Or the Valve 
can be positioned in a Drill Pipe Float BODY which serves as a tool 
joint sub at any point in the string. 











EASILY INSTALLED AND SERVICED—The strong, simple Valve is made 
Without threads and is merely dropped into place—or just as easily 
removed —by hand. No tools or wrenches are required. The inexpen- 


: = 

sive wearing parts are available at your supply store, and servicing is Rs / . Kk hk R 
quickly and easily done right on the derrick floor. a 

The Baker Drill Pipe Float does so much; saves so much; and costs so 


little that we suggest you... OIL TOOLS, INC, 


HOUSTON * LOS ANGELES * NEW YORK 


PICK ONE UP AT YOUR SUPPLY STORE—TODAY 












































































T bracho. It has been estimated that the 
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| s71> [NAOH RATIO. available in large enough quantities to 
2 S/ | mt ea supply an appreciable part of the que. 
< | 7/ bracho requirement, but the quantity 
© | is relatively small compared with some 
+ v T 
* 400 pe of other substitutes, re Doug. ,; 
© NAOH RATIO 4 TO I>. las fir bark. The supply of the hemlock 3 
= bark product is uncertain. : 
2 Wine pomace and Douglas fir bark  « 
4 
> product No. 1 are fibrous products, 7 
ez 30 which possibly could be used effec. ye 
at tively to prevent lost circulation. + 
+ © Calcium ligno sulfonate also was 8 | 
20 © BE I. found to be a reasonably good substi- S| 
~ 5 200 Syeaete “NAOH RATIO 2 TO 1 = tute for quebracho in treating the three 
ru —— | i T native-clay drilling fluids, but it was wi 
3 camaro . so highly susceptible to salt contami- + 
br Z nation that it is not recommended for ae 
> . ADDITIVE TO NAOH PRETREATMENT ; . . hi h a2 It sees 0 3 
WA WEIGHT RATIO MATERIAL ADDED use In areas In W ich salt may occur. 

. Riececsmcca Ten — ee el oe queenacne The major use for which calcium ligno 2 
z H—K 470! QUEBRACHO sulfonate has been recommended as a 
Oo—O 270! LIGNITE PROOUCT NO | ahr: H tc ; 

Y | >—@ 410! a aneei GEaaeET A quebracho substitute is in lime muds, ( 

” O—@4To! | wine Pomace and not in the typical native-clay drill- 
| | | ee a oo ing fluids. As the material is a lignin 
fe) I 1 by-product of the paper industry, the 
0 10 20 sai a —- in me 3.0 60 potential supply is very large. 
ACL A L 
a7 ; Wattle bark extract was found to be > 


FIG. 4. EFFECT of sodium chloride on viscosity of a Frazier Mt. (California) 


Le 1 ? ‘ nearly as effective as quebracho in con- 
clay-water drilling fluid pretreated with quebracho and different substitutes. 


trolling the properties of the drilling 
fluids. This material is an imported rial 





reserves of lignite in the United States 
as of January 1, 1950, assuming 50 per 
cent recovery, total 355,725 million 
short tons. It should be recognized, 
however, that many lignites are not 
suitable for use in oil-well drilling 
muds. 

The findings show that wine pomace 
is the second best domestic substitute 
of the materials tested, but in most of 
the drilling fluids tested larger quan- 
tities of this material were required to 
give the same results as those obtained 
with quebracho. The Wine Institute of 
San Francisco, California, estimates 
that approximately 63,000 tons (7 per 
cent moisture) of wine pomace are 
available in California wineries each 
year at a much lower price than que- 
bracho. In 1952 it was sold as a stock- 
feed ingredient for 1 to 2 cents per 
pound. 

The Douglas fir bark product com- 
pared very favorably with quebracho 
in its effectiveness in treating the drill- 
ing fluids under most conditions, al- 
though in nearly all tests larger quan- 
tities of this material were required to 
produce the same results obtained by 
treating with quebracho. Findings 
show, however, it is not entirely satis- 
factory in its resistance to salt water 
and high temperatures. This by-prod- 
uct is of particular interest because 
tremendous quantities are available at 
low cost. According to the Oregon 
Forest Products Laboratory of Corval- 
lis, Oregon, about 2,500,000 tons of 
Douglas fir bark are available at saw- 
mills in this country each year. In 1951 
most of the Douglas Fir bark was 
burned in waste burners at the mills 
or was ground and sold as a low-cost 
fuel. Douglas fir bark product No. 1 
is already being commercially pro- 
duced and is being used in some areas. 

Tetra sodium pyrophosphate was 
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quite effective in treating the drilling 
fluids, and as compared to quebracho 
smaller quantities were required to give 
the desired properties. In a national 
emergency, however, the complex 
phosphates probably will be needed in 
several other industries. 

Redwood bark and hemlock bark 
products were found to be reasonably 
effective substitutes for quebracho un- 
der most conditions. The redwood bark 
product was nearly equal to quebracho 
on a weight basis, but considerably 
more of the hemlock bark was neces- 
sary to give the same results as que- 


product from South Africa. According 
to the Department of Commerce, over 
85,000,000 Ib were imported in 1952. 
Other tanning extracts imported in 
1952 are as follows: Mangrove ex- 
tract, 7,337,985 lb; hemlock extract, 
chestnut extract, more than 69,000,- 
000 Ib, and divi divi, 1,303,436 Ib. 
One of the materials tested, of par- 
ticular interest, was a synthetic tan- 
ning material. Although this material 
was effective in tanning leather, it was 
ineffective in treating drilling fluids. 
Thus, effective leather-tanning mate- 


FIG. 5. EFFECT of heat on viscosity of a Frazier Mt. (California) clay-water 
drilling fluid pretreated with quebracho and different substitutes. 
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3. All of the products except lignit« 
product No. 1 and Wattle bark were 
inferior to quebracho in their resist 
ance to sodium chloride contaminatior 
in the mud used in these tests. 

4. All of the products were inferio: 
to quebracho in their resistance to high 
temperatures in mud used in these tests 
ee 5. None of the domestic materials 

Pit. . 
CALCIUM LIGNO-SULFONATE — tested were equivalent to quebracho 

a oe — . all of the tests, especially when com 
| | pared on a pound-for-pound basis, bu 
| | lignite product No. 1 and wine pomac« 


al ee approach quebracho in overall effec 
“Sp ratio 5101 —. tiveness. 


| 6. Of the domestic materials tested 
| | those that are probably of the mos‘ 
200 QUEBRACHO- NAOH , Oa ee ee |S practical interest as quebracho substi 
foe | tutes are, (1) lignite product No. |, | 
wine pomace, (3) Douglas fir bark No 
| 1, (4) complex phosphates, (5) redwoox 
100 _— | bark product, and (6) hemlock bark 
LEGEND 7. These tests are not considered 
| O——O P-34 DRY LAKE CLAY conclusive; more comprehensive tests 
| @—@ P-95 DRY LAKE CLAY using many other types of native-clay 
drilling fluids having a wide range of 
pH values should be made before the 
materials can be completely evaluated 
FIG. 6. EFFECT of quebracho and different substitutes on viscosities Field tests of these materials also ar 
of two California dry lake clay-water drilling fluids. essential for a complete evaluation. Lig 
nite No. 1 and Douglas fir bark prod 
uct No. 1 already have been used in 
rials are not always effective in treating _ ness in controlling the properties of the —_ drilling many wells. 
drilling fluids. three drilling muds under the condi- 
Results of these tests indicate that: tions specified. Acknowledgements 
1. Several materials of domestic 2. Several of these domestic mate- Investigation was conducted unde! 
origin approach quebracho in effective- rials are not as expensive as quebracho. the supervision of R. A. Cattell, chief 
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INCLINATION 
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” SPERRY-SUN HAS THE RIGHT INSTRUMENT FOR EACH JOB 
































b' 
@E-C INCLINOMETER © SINGLE SHOT © SURWEL SPERRY-SUN OFFICES 
n epend of 
The Sperry-Sun E-C pro- ya The Sperry-Sun Single The Sperry-Sun Surwel is the noone aol to 
vides a fast, accurate ‘p= Shot measures the incli- only directional well survey- keep instruments accu- 
measurement of the in- nation and the direction ing instrument that can be rately calibrated and to 
clination of a hole with- of a hole. It prints both run in cased holes and give be on the job when 
out reference to direction. ., factors on a photo disc true gyro-compass bearings needed. Call the Sperry 
Its unique principle per- 2% and will give a valid read- from top to bottom. It may Sun office in your oreo 
mits self checking and ing only when the in- also be used where subter- Ree Aeemeiiats eaviles 
double checking. It may strument is at rest, mak- ranean heat is so great that 
be run on a wire line or , 4 ing false readings impos- other instruments fail. Surwel esi nae 
can be go-deviled. It 4.4 sible. The Single Shot may surveys are fully computed, Marshall, Texc 
operates on dry cell bat- aia be run on a wire line or including vertical depth cor- Odessa, wane 
teries and is the only in- . go-deviled into a non- rection. nk ; 
clination instrument which magnetic drill collar or The Surwel instrument is a Leng Beach, Cali 
gives multiple records on run on a wire line in small gyro-compass, unaf- Bakersfield, cali 
a single trip. The record open hole. Interchange- fected by masses of steel or Gunes, Genide 
reads directly in degrees able angle units with other magnetic influences. It Philadelphia, Po 
off vertical within a range ranges from 0° -20°, is operated by specially Fermington, i hi 
of 6 degrees. = 0° - 40°, 0°- 90° are trained Sperry-Sun techni- eee 4 ale 
“= available. cians and arrangements for United Drilling Services 
1 ‘A surveys may be made through Edmonton, Alberta, Canade 
Aa e , any Sperry-Sun office. = 
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SMOOTHER OPERATING... 
STURDIER...MORE FLEXIBLE 


The new GC-500 is a greatly improved drilling rig. Like 
the line of G Series rigs from which it has been developed, 
the GC-500 is completely packaged and completely port- 
able... with these new features: 
New — BIGGER DRUM 

(Longer drum length and larger spool diameter) 
New — HEAVIER COMPOUNDING TRANSMISSION 
New — AIR-CONTROLLED HIGH AND LOW FRICTION CLUTCHES 
New — LARGER CAPACITY BRAKES 
New — opTIONAL DOUBLE PUMP DRIVE 

"(For simplified stand-by pump operation) 
In the GC-500, the drawworks — with’ built-in selective 
speed transmission — and compounding transmission are 
mounted on a common skid and can be transported as 
a unit. It is never necessary in tearing down or rigging 
up to break chains, oil lines or air lines. The result is a 
substantial reduction in hole-to-hole downtime. 


The high and low drum friction clutches, as well as all 
other friction clutches of the GC-500, are located on the 
outboard ends of the shafts for faster, easier servicing. 
The new rig is the sturdiest, smoothest running “500” 
rig produced by Emsco. It is available with fluid or 
mechanical power drives. 


ENGINEERED AND BUILT BY EMSCO-SOLD BY CONTINENTAL 









INTRODUCING, 


Ss 





FORWARD-MOUNTED DRILLER’S CONSOLE 


All gauges, operating valves and push-button con- 
trols are mounted in a separate console positioned 
forward of the drawworks, assuring the driller full 
view of the floor and derrick operations. 































CHOICE OF ENGINES AND CHOICE OF 
COMPOUNDING TRANSMISSIONS 


18 OL 


No. 52 Compounding Transmission 


le Oo 


No. 53 Compounding Transmission 





The heavier compounding transmission of the GC-500 
provides maximum flexibility in the types of engines 
used. For instance, with the new transmission it is now 
possible to use two engines each with a 300 h.p. rating at 
900 to 1200 r.p.m., or three engines each with a 200 h.p. 
rating at 900 to 1200 r.p.m. 


This permits the operator a wide selection in the engines 
used, and assures that adequate horsepower will be avail- 
able to meet his hoisting and pumping requirements. 


mere the Oil and Gas Industries, 





THE CONTINENTAL SUPPLY COMPANY > 
General Offices: Dallas, Texas 
Representatives in All Principal Oil Fields of the World 








the new Emsco 500-6 mode! 


SPECIAL FEATURES OF NEW GC-500 


Chains and bearings of the drawworks, selec 
tive speed and compounding transmissions 
are lubricated by an automotive-type pressure 
lubrication system. This eliminates costly “oil 
up” downtime. 


All drawworks friction clutches are located 
on the outboard ends of shafts. 


Clean design permits the entire unit to b 
cradled into the substructure. 


Rig is available with two or three-engine 
compounding transmission. 


Removing and installing engines is mad 
simple and fast. 


Emsco auxiliary brake package, dynamatic or 
hydromatic, is optional. 


Optional auxiliary drives are provided fo: 
generator, washdown pump, etc. 


Built-in sand reel is optional. 


Call CONTINENTAL for detailed information 


about Emsco’s new GC-500... 


designed for 


dependable, low-cost operation. 


EMScCO 





EMSCO MANUFACTURING COMPANY 


Houston, Texas 


LOS ANGELES, CALIFORNIA 
Garland, Texas 





Petroleum and Natural Gas Branch, 
Bureau of Mines, Washington, D. C., 
G. B. Shea, chief, Fuels Technology 
Division, Region III, and under the di- 
rect supervision of G. L. Gates, Fed- 
eral Bureau of Mines, San Francisco, 
California. 

The writer is indebted to the follow- 
ing organizations for supplying sam- 
ples and helpful information used in 
conducting the investigation and pre- 
paring the report: Western and East- 
ern Regional Laboratories of the 
United States Department of Agricul- 
ture; Baroid Sales Division, National 
Lead Company; Weyerhaeuser Timber 
Company; Pacific Lumber Company; 
Wine Institute; Oregon Forest Prod- 
ucts Laboratory; Richfield Oil Com- 
pany; American Cynanamid Company; 
Rohm and Haas; Sunshine Products; 
Van Waters and Rogers; Schelling and 
Smith; Marathon Corporation, West 
Virginia Pulp and Paper Company; 
Mead Corporation; Texas Tannin Ex- 
tract Company; Magnet Cove Barium 
Corporation; Heyden Chemical Com- 
pany; Natal Tanning Extract Com- 
pany, Ltd.; Union Oil Company of 
California; Alrose Chemical Company 
and Hercules Powder Company. 

Grateful acknowledgment is made io 
the following persons for their helpful 
suggestions and criticisms of the manu- 
script: W. Dayton Maclay, and Jerome 
S. Rogers, U. S. Department of Agri- 
culture; A. L. Frye, chemical engineer; 
R. J. White, Baroid Sales Division, Na- 
tional Lead Co.; R. A. Waldron, 
Weyerhaeuser Timber Company; Wil- 
liam G. Van Beckum and E. Dwight 
Millegan, Pacific Lumber Company; 
D. C. Turrentine, Wine Institute; E. F. 
Kurth, Oregon Forest Products Lab- 
oratory, and G. B. Shea, G. L. Gates, 
and Frank C. Morris, of the Bureau of 
Mines. 


References 


. United States Imports of Merchandise for 
Consumption, Commodity by Country of 
Origin; Foreign Trade 110, Bureau of Census, 
Department of Commerce. 

2. The viscosities of the muds were measured 
with a Stormer viscosimeter, and their filter 
properties were determined in a standard 
A.P.I. filter press in accordance with the 
procedures described in American Petroleum 
Institute Recommended Practice for Stand- 
ard Field Procedure for Testing Drilling 
fluids, May 1950. 

3. Wine pomace is the solid residue that remains 
after pressing the juice from the grapes; it 
contains seeds, stem fibers, skins, and pulp. 

. Averitt, Paul, and Berryhill, Louise R., Coal 
Resources of the United States: U. S. Geo- 
logical Survey Circular 94, December 1950, 
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AIOC Drilling in England 


Anglo-Iranian’s prospecting subsid- 
iary, has commenced drilling at Plun- 
gar, Nottinghampshire, England, about 
23 miles south of Eakring where com- 
pany has small producing field. The 
well will be taken to 3,500-ft. 

Anglo-Iranian’s first test well in 
Sicily has been begun at Vittoria, by 
the D’Arcy Exploration Company. Per- 
mits have been granted to “search for 
and produce oil” in certain areas In 
Southern and Eastern Sicily. Italian 
contractors will carry out work with a 
rig capable of reaching 8,000-10,000-ft. 
Exploratory work is completed. 
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This 72 drawbar hp., 18,800-lb. HD-9 is an all-round 
oil field workhorse and, equipped with the 9X dozer, 
i's an outstanding performer on slush pit digging. 
Operators can gain up to 25 percent more production 
on short dozing jobs because they can go from any 
forward to any reverse speed with just one shift. 


shovel and sideboom. 





Clearing drill sites, building access roads, hauling heavy drill tf é Cae s 
'98 — wherever the jobs are big and tough, this big HD-15 has > S & = & 
More than proved its worth. With 109 drawbar hp. and 27,850 * Soe a 
Ib, Weight, it works quickly, efficiently with dozer, winch, tractor- 

























= ae , ~ "> ' ae Dy" B's, a ON s. s. = 


. , = 
. pat t om, & 
t E z < 
“2 & ho és 2 


HE real “pay-off” value of any tractor to its owner is how it 

measures up to the standards set by today’s modern produc 
tion methods. | 

To meet these needs, Allis-Chalmers started from scratch and 
built a line of tractors with a future. Thousands now have bee! 
tested and proved on the toughest proving ground of them 
actual jobs, and they have more than measured up to expecta 
tions. Owners have found that these tractors set new standard: 
of performance... that they give greater output with less dow! 
time .. . plus more profit, whether pulling, pushing, digging o1 
dozing. Operators have discovered new ease and comfort in opera 
tion, too; and mechanics say these are the easiest-to-service trac 
tors that they have ever worked on. 

Yes, the “family circle” of users of Allis-Chalmers tractor 
is growing constantly. Many users who bought their first Allis 
Chalmers tractor only a few years ago now have fleets of them 
and many others who operate only one or two tractors have 
become Allis-Chalmers boosters. 

This acceptance is the springboard behind a big plant expansion 
at Springfield, Illinois, which will enable Allis-Chalmers to meet 
your future needs. See your nearby Allis-Chalmers dealer nov 
for the inside facts on pace-setting tractors that measure up to 
modern production methods. 
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Secondary recovery almost equals primary production at 
Cities Service Patterson Block in Greenwood County, Kansas, as 


Waterflood Project Nears Predicted Output 


FRANK BEACH, E. E. FUNK, M. M. HARDIN 


THE Patterson project is a group of 
leases owned by Cities Service, which 
comprises about 90 per cent of a small 
Bartlesville sand pool in Greenwood 
County, Kansas. This small pool is 
sometimes called the Hamilton pool 
after the town of Hamilton which is 
situated about one mile south. 

The Patterson project after the usual 
primary production history has proved 
to be one of the most successful water- 
flood projects in East Kansas. The 
waterflood recovery to date has been 
6171 bbl of increased oil per acre or 
186 bbl per acre foot. This recovery 
has been accomplished with a very 
favorable ratio of 7.4 bbl of input 
water to 1 bbl of produced oil. 

The Patterson Block .was drilled 
rather late in Greenwood County oil 
development history. The reason for 
the late development was three dry 
holes drilled within one mile of the 
eventual discovery well which held 
back exploratory drilling in the area 
until 1929 when Patterson 1-A was 
drilled for a producer. The develop- 
ment of the field proceeded rapidly and 
the primary development was virtually 
complete in 1930. 

At the time the Patterson Block was 
developed i# was not the practice to ac- 
cumulate reservoir information. There- 
fore, the well and field histories con- 
sist mostly of sand cutting description 
and oil production records. A few wells 
flowed initially but with wide open pro- 
duction all wells soon had to be 
pumped. At this time no cores were 
taken, nor were bottom hole pressures 
obtained ‘or gas volumes measured 
accurately. 

In the late 1930’s and early 40’s 
Cities Service and other companies 
were benefiting from gas repressuring. 
As a test a portable gas compressor 
was installed on the Patterson Block to 
determine the pressure required to in- 
ject sufficient gas into the sand for 
beneficial results. The results of the 
test were satisfactory and gas repres- 
suring on the Patterson Block was 
started into 3 wells early in 1940. Gas 
repressuring was carried on until 
waterflooding was started in 1946. At 
the time waterflooding was started gas 
repressuring had effected an increase 
over primary production of 135,933 
bbl or 679 bbl per acre. 

In 1946 the results of a few success- 
ful waterflood tests were being ob- 
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served in Greenwood County. The 
price of crude was advancing and re- 
fineries were demanding more oil. As 
a result of these factors Cities Service 
decided to venture into the problem of 
waterflooding some of its Greenwood 
County properties. 
As an aid to the decision to start 
a waterflood project there were avail- 
able a few core analyses, engineering 
studies and some performance data on 
pilot tests in which Cities Service 
owned an interest. From this informa- 
tion several curves of estimated per- 
formance were drawn up to predict 
water input and oil and water produc- 
tion for the Patterson Block. From 
these curves and estimates on invest- 
ment costs it was predicted that water- 
flooding should be quite profitable. 
Results of core analysis of other 
waterflood projects in the area indi- 
cated that the Bartlesville sand con- 
tained from 30-45 per cent connate 


PATTERSON B° 








water. For the Patterson Block it was 
estimated that the sand would contain 


35 per cent connate water. Sand thick- ° 


ness was known in the Patterson Block 
but because the thickness was ob- 
tained from sand cuttings it was esti- 
mated that the drillers logs of good 
sand should be reduced by 20 per cent 
to arrive at a figure for effective sand 
thickness. Porosity as determined from 
other core analysis was estimated at 17 
per cent. On these bases and using a 
formation volume factor of 1.1 it was 
calculated that the Patterson Block 
should produce as much oil by water- 
flood as had been produced by pri- 
mary means up to that time. The pri- 
mary recovery to March 1, 1943, was 
1,449,180 bbl of oil. The actual water- 
flood recovery to January 1, 1953, was 
1,234,154 bbl and the decline curve in- 
dicates that at least 1,338,179 bbl can 
be recovered before the lease is aban- 
doned. The prediction as to recovery 














FIG. 1. Development stages 
of Patterson block flood. 
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then was over-estimated by 111,001 bbl 
or 8 per cent. Considering the limited 
facts available for making this estima- 
tion the results were considered satis- 
factory. 


Waterflood Development 


As a pilot test on the Bartlesville 
sand it was proposed that eight input 
wells be drilled. It was assumed that an 
ample water supply could be obtained 
from the Douglas water sand but later 
this turned out to be a mistaken as- 
sumption. The eight input wells were 
drilled in 1946 and generally confirmed 
the prediction as to net sand and effec- 
tive permeability, although porosities 
and permeabilities found in the eight 
wells were a little higher than had been 
expected. The eight water input wells 
were completed in September, 1946, 
and development then proceeded by 
stages each year until 1949 at which 
time development was complete. (See 
Fig. 1). In general the waterflood has 
been successful, and the problems en- 
countered were overcome without too 
much difficulty. Following is statistical 
data on the waterflood project: 




















Recoveries 

Total acres — primary....... re ; 200 
Acres affected by waterflood............. : 137 
Acre feet of sand — primary....... ay 7,586 
Acre feet affected by waterflood........... . 6,641 
Primary recovery to January 1, 1953.......... 1,569,362 
Increased oil due to gas injection............. 135,933 

Waterflood recovery to January 1, 1953....... 1,234,154 
Total recovery to January 1, 1953. . seeesee 2,080,449 
Primary recovery per acre (200 acres)... et 7,846 
Gas repr. recovery per acre (200 acres)...... , 679 
Waterflood recovery per acre (200 acres) . : 6,171 
Total recovery per acre.............. : 14, 697 
Primary recovery per acre foot (200 acres)... . 207 
Gas repr. recovery per acre foot (200 acres)... 18 
Waterflood recovery per acre foot......... ; 186 
Total recovery per acre foot. 411 
Estimated remaining waterflood oil per ‘acre foot 16 

Statistical 

Number of oi] wells ‘ 29 
Number of input wells ; ; 20 
Depth of Bartlesville sand 1,800 ft 
Average sand thickness............. 38 ft 


Number of water supply wells 
Water supply formation 

Depth of Douglas sand............. 72! 
Average thickness. sac ihe Sakae 50-75 ft 


‘ 
Douglas sand 
725 


Casing size — oil wells 7 in. OD 
Casing size — input wells : 4% in. OD 
Prime mover power supply... .. Gas 

Prime movers. . . Gas engines 
Daily production before waterflood . 80 

Peak waterflood production — daily. 1,375 
Accumulated water input 1-1-53 . 9,150,211 
Accumulated produced water....... 4,189,301 
Accumulated increased oil.......... 1,234,154 

Ratio increased oil to water input. 1: 7.4 

Ratio ineseened oil to produced water. 1: 3.4 








‘Removals Calculations 





Total W.F. 


Total Pool % Area % 
Acres. . 200 137 
Sand thickness 38 48 
Acre feet of sand. 7,586 6,641 
Porosity...... T% 17% 
Pore space — 
barrel. . 10,031,401 100 8,781,774 100 


C onnate water. 
— rvoir oil and 


3,510,990 35 3,051,209 35 


6,520,411 65 5,730,565 65 

po ae 652,041 6.5 573,056 6.5 
Stock tank oil in 
place 5,868,370 58.5 5,157,509 58.5 
Primary product- 
tion to 1-1-53.. 1,569,362 15.6 1,374,000 15.6 
Increased oil due 
to gas rep... 135,933 1.4 135,933 1.5 
Estimated total 

F. recovery. 1,338,179 13.3 1,338,179 15.2 


Total recoverable 


Residual-non_re- 
coverable oil. . . 


3,043,474 30.3 2,848,112 32.; 


3 
2,824,896 8 2,309,397 26.2 
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FIG. 2. Core analysis report of Bartlesville sand, injection well No. 7. 
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FIG. 3. Isopachus map of 
Bartlesville sand. 
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Bartlesville Producing Formation 


The Bartlesville sand is of Pennsyl- 
vania age and occurs as elongated sand 
lenses in the Cherokee shale section. 
The sand in the Patterson Block oc- 
curs at a depth of 1800 ft and varies in 
thickness from 9 to 75 ft with an aver- 
age thickness of 38 ft. The sand varies 
in color from gray to brown with sand 
of medium to fine grain with some sec- 
tions containing shale and carbon- 
aceous streaks. Permeability varies 
from 0 to over 200 md with a field 
average of 25 md. The range of per- 
meability in the various wells is fairly 
high but permeability could not be 
correlated from well to well which 
probably explains why no serious by- 
passing of water was encountered. 
(Fig. 2). 

Fig. 3 shows an Isopachous map on 
the Bartlesville sand in the Patterson 
pool. The sand is thicker in the middle 
of the section and thins out toward the 
edges. In some places the edges of the 
sand body slope off very sharply from 
a thick section to a thin section which 
made successful drilling of edge input 
or oil wells uncertain. Two dry holes 
Were drilled on the edges on what was 
believed to be productive acreage due 
to the sharp slope of the sand at the 
edges of the pool. 


Reservoir Characteristics 


The Patterson pool is an elongated 
sand lense with impermeable shale bar- 
fiers on all sides. The oil is a sweet 
crude with an API gravity of 39 deg 


to 40 deg. The primary fluid recovery 
mechanism was a solution gas drive. 
There was no evidence of a gas cap, 
edge water, or bottom water in the 
pool. From the limited information 
available it was estimated that the 
formation volume factor was about 1.1. 


Water Supply 


Previous to the development of the 
Patterson Block most of the other 
Greenwood County waterfloods had 
obtained their salt water supply from 
the Douglas sand and it was assumed 
that the same water source could be 
used for the Patterson flood. The Doug- 
las sand is a sheet sand occurring over 
most of eastern Kansas dipping slightly 
from East to West. The sand in the 
Patterson area is found at a depth of 
750 ft with a thickness of 50 to 75 ft. 

It is assumed that at least 1000 bbl 
per day could be pumped from each 
Douglas supply well. S-1 was drilled 
with cable tools to the top of the Doug- 
las sand, pipe set and the well drilled 
in and shot. When the well was pro- 
duced by a pumping unit the maxi- 
mum water production was 300 bbl per 
day. At first it was believed that this 
well was an exception and that a sup- 
ply well in another part of the field 
would make a more prolific producer. 
In an effort to obtain sufficient water 
for flooding, a total of 7 water supply 
wells were drilled, the best of which 
produced about 1250 bbl per day 
initially and declined rapidly. The 7 
wells never produced more than 2500 
bbl per day. (Fig. 4). Since the water- 
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flood development depended upon a 
sufficient supply of water, it was neces 
sary to supplement the salt water sup 
ply with fresh water from a nearby 
stream. Therefore, during the greatest 
part of the life of the waterflood the 
input water consisted of a mixture of 
Douglas sand water, return water and 
fresh water. 


Character of Water 


The Douglas sand is productive of 
salt water with analysis as follows: 








Specific gravity............. 

Ph Ceeeerscccccerecscbessecces ‘ 0 
Calcium Carbonate.............. 10,019 
Magnesium Carbonate........... 
Chloride as NACL................ 
i, eS eee 40 
Carbon Dioxide................. 16.4 


1.065 





This water has proved to be a very 
desirable water for flooding with no 
treatment needed if used in a closed 
system. However, since the supply of 
Douglas water proved to be insufficient 
on the Patterson Block, it was neces- 
sary to supplement the Douglas water 
with fresh water which then required 
filtration for a suitable input water. 





Water Treatment 


Water input was carried on under a 
closed system until it became necessary 
to handle the return water from the oil 
wells. Salt water disposal was handled 
in pits until the project was making 
about 1000 bbl of salt water per day 
In November, 1947, a small filter plant 
was put into operation to treat and 
filter the mixed Douglas, return wate! 
and fresh water. Water treatment con 
sisted of introducing alum and sodium 
aluminate into a 1600 bbl tank equip- 
ped with baffles. The water was then 
run through four—S5 8 gravity fil- 
ters to a sump where duplex pumps 
picked up the water for field distribu 
tion. Somewhat later a second 1600 bb! 
tank and aerator was added. The re- 
turn water was then routed through 
the aerator and then mixed with the 
other water. When the peak of the 
water demand was reached, it was 
necessary to double the plant size by 
installing four more filters and another 
duplex pump. As production increased 
on the south end of the project the 
salt water disposal was handled by re 
turning the produced salt water to a 
1600 bbl tank where it was injected 
into the water input system with a du 
plex pressure pump. This water re- 
ceived no treatment. (Fig. 5). 

The water treatment and handling 
on the Patterson Block is not entirely 
Satisfactory as judged by today’s stand 
ards. Over a period of several years the 
input wells have shown definite evi- 
dence of well plugging. Input pressures 
have steadily increased although not to 
a point where a satisfactory input rate 
would not be maintained. Some trouble 
was experienced with the filter sand 
plugging up with gummy iron deposits 
and occasionally filters were plugged 
by some oil held in suspension from 
the salt water return system. 

The duplex pressure pumps that 
were used on the Patterson Block did 
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1250 FIG. 4. Decline curves, water supply wells, 
1000 Douglas sand. 

















FIG. 6. Injection and bottom hole 
pressure record, Patterson 7 W. 
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not prove to be the most desirable 
means of injecting water into the input 
system. The pumps suffered consider- 
able down-time caused by mechanical 
failure. From this experience later 
waterfloods were equipped with the 
triplex type of water injection pumps. 


Water Input Rates 


At the start of the Patterson project 

water input rates were calculated on 

PATTERSON A& D PATTERSON C BATTERY the basis of sand thickness. The maxi- 
ae: 1600 bb! mum desired input rate was 10 bbl per 
Treating tank day per foot of sand thickness. Later 

the acreage affected by each input well 

was taken into account and water in- 

1600 bbi put was calculated on the basis of acre 

Selfling tank feet of sand. The maximum desired 

rate of input was established at 1 bbl 
per day per acre foot of sand. In actual 
practice this desired rate of input was 
never attained. The average daily input 
PATTERSON FILTER Backwash pond over the life of the project has averaged 
PLANT .7 of a barrel per day per acre foot of 

H. P. water sand. : : : 

= 14x8 clear Water input was begun in 7 wells in 

September, 1946. The water input data 


14x8 clear is tabulated as follows: 
Backwash pond ——_— — 


Total Average Line 
[cE f daily Number _ per input 
Year Month input inputs well _ pressure lb. 























H. P. Water to field 
— 























1946 Sept. 1508 7 ¢ 
1947 Sept. 2164 12 8 300 
1948 Sept. 3760 19 gs 500 
1949 Sept. 4716 20 236 560 
1950 Sept. 5275 20 26 640-940 
1951 Sept. 5470 20 700 
1952 June 3622 18 





H. P. Water to field 








Accumulated Input 








NEWHOUSE WATER Ge] HHP (s+) 


STATION Ge] [HA Re 149,756 
1947 ERI 
GB ih cicnina ees see 2,086,229 

1949... .... si 3,797,935 

. TR. occcdeccccecccsssccan 

NISBET 5 5,689.7 

1600 bbI 1951... sit. 7,624,597 
Settling tank BAT TERY 1952-June.... : nen: 9,814,034 











wed Water Input Pressure 
(8) (st) (sr) (sr) SM NEWHOU6E BATTERY Pressure required to inject water 
into the sand has been highly variable. 
Some wells filled up quickly, and soon 
required surface pressure to get the de- 


sired rate of input. Others took watet 
(sr) (st) N. NEWHOUSE BATTERY more easily but at the present time all 
input wells require pressure for input. 
FIG. 5. Produced water handling system, Patterson block flood. The input history varies from well 
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to well but in general the input pres- 
sure rose rather rapidly for the first 
two years and then more or less leveled 
off to a small but regular increase in 
pressure with time. The bottom hole 
pressure is still increasing which indi- 
cates plugging of the sand in the input 
wells. (Fig. 6). 

Present plant injection pressure is 
about 750 Ib. Recent bottom hole mea- 
surements indicates that many of the 
input wells have several feet of cavings 
or sludge in the bottom of the hole. 


Water Input Well Completion 
Practice 


All of the Patterson input wells were 
drilled with rotary tools and the pro- 
ductive formation cored with the ro- 
tary core barrel. Four and one-half 
inch OD casing was run with float col- 
lar and guide shoe and the pipe set at 
the top of the sand body. Later input 
wells were equipped with cementing 
shoes which prevented access of ce- 
ment to the cored portion of the hole. 
The wells after cementing were cleaned 
out and washed down with cable tools. 
Most of the wells on the Patterson 
Block were then shot with nitroglycerin 
or marble shots. 

From experience obtained on the 
Patterson Block the input wells on later 
waterfloods were not always shot. In 
most of the floods succeeding the Pat- 
terson project input wells are shot only 
if the sand is very tight. It is probable 
that most of the Patterson input wells 
would have taken water satisfactorily 
without shooting. 


Input Well Spacing 

Due to the irregular spacing of the 
original oil wells, it was not possible to 
get a perfect 5-spot input pattern. The 
input wells were drilled as near to a 
5-spot pattern as possible in line with 
the existing oil wells. Some 5-spots 
were covered by a greater area than 
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FIG. 7. Production performance of Patterson block flood, 


10 acres while other 5-spot patterns 
covered less than 10 acres. Since there 
are 20 input wells and 29 oil wells, it 
is evident that the average spacing is 
10 acres per 5-spot. 


Corrosion Difficulties 


As a measure of protection against 
salt water corrosion all water input 
lines on the Patterson Block were ce- 
ment lined. Outside of occasional col- 
lar leaks the cement lined pipe seems 
to have been fairly effective in salt 
water service. Most of the oil wells 
were equipped with 2-in. lead lines, 
which had been in service for several 
years prior to the waterflood. As the 
lead lines failed due to higher pres- 
sures and handling greater volumes of 
salt water the lines were replaced with 
cement lined lead lines. As an experi- 
ment a few plastic lines were installed 
for lead lines but early experience was 
disappointing. The plastic lines failed 
due to rupture in most cases. With the 
newer and better plastics, is is expected 
that plastic lead lines could be used 
successfully. 

After about 3 years of service there 
were several input wells in which cas- 
ing leaks occurred. Since the casing in 
these wells was new pipe it was sus- 
pected that stray electric currents might 
be causing electrolytic corrosion of the 
casing string. An ammeter test was run 
on the input lines leading to the input 
wells and it was found that there was 
an electric current through the input 
lines. All input lines were then equip- 
ped with insulated couplings to break 
the electric circuit. This remedial 
action seemed to reduce the incidence 
of casing leaks until the last year when 
another series of casing leaks have oc- 
curred. The latest casing leaks are be- 
lieved to be due to the increasing input 
pressure on casing weakened by cor- 
rosion and electrolysis. Casing leaks 
are now being remedied by installing 
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tubing and packers set below the zone 
in which the leak occurs. 


Oil Production 

At the time of first water input in 
September, 1946, the Patterson lease 
was making 75 bbl of oil per day from 
21 producing oil wells. All oil wells 
were pumped by rod lines and jacks 
from central powers. Before any water- 
flood increase was noticed the lease 
had declined to 64 bbl per day. 

In March, 1947, or 6 months after 
water input was started, the first water- 
flood increase was noticed when lease 
production increased to 82 bbl per day. 
From this date on the production it- 
creased steadily. As wells increased in 
production to where they could not be 
pumped off, the rod lines and jacks 
were replaced with pumping units. The 
pumping units were 10 hp geared units 
equipped with 13 hp single cylinder 
gas engines. 

The oil wells were used as originally 
completed when the field was drilled. 
The original oil wells were drilled with 
cable tools to the top of the sand. 
Seven-inch OD casing was run and set 
without cementing. The sand was 
drilled in and shot. Outside of cleat- 
ing out a few of the oil wells no further 


work was necessary during the water-_ 


flood production period. None of the 
original oil wells were used for water 
input. 

Production increased from 82 bbl in 
March to a peak of 1378 bbl in August 
of 1948. From that date the production 
gradually declined until June, 1953, 
when the production was down to 164 
bbl per day. 

The accumulated increased oil pro 
duction to June, 1953, has been 1, 
264,340 bbl. (Fig. 7). 

As might be expected from the 1s 
pachous map the greatest recoveries 
were obtained from the oil wells m 
the center part of the pool. * ** 
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NEW TEXCLipe 


This new hydraulic long stroke pumping unit reduces your 
lifting costs in many ways. The improved hydraulic system 
has a minimum of controls, and permits infinitely variable 
plunger speed and stroke. A compensating-type hydraulic 
pump, operated by a gasoline engine or electric motor, 
supplies power in accordance with requirements. The pump 
and motor are unitized with an oil reservoir on a sturdy skid 
that requires no foundation. 

TEX-Lifts are furnished in three models, with stroke 
lengths ranging from 4’ to 6’, and 6’ to 10’. Maximum pol- 
ished rod loads are 11,500 pounds. Check the advantages 
offered by the new TEX-Lift, and call, write or wire today 
for complete information. 
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ONLY THE TEX-LIFT GIVES 
ALL OF THESE ADVANTAGES 


@ Longer sucker rod life because of 
the lower stresses obtained: with 


smoother, constant velocity. 


@ Longer effective pump plunger stroke 
with higher pump efficiency. 


@ Longer pump life and less mainte 


nance. 


@ More production per horsepower 








Lighter surface equipment. 


@ Straight lift stroke to reduce wear on 
polished rod and stuffing box. 


@ Easy selection of speed and stroke 


@ Direct dynometer readings can be 


made. 


Installation costs are practically nil! 





320 HUGHES ST. 


TEXSTEAM 


VAPOR HEATING CORP 





BOX 9127, HOUSTON II, TEXAS PHONE W 





















































How to Buy 








Drilling Mud and Mud Engineering Service 


Current practices in California are summarized and 


factors influencing control responsibility discussed 


ly how many ways can an operator ob- 
tain drilling mud and mud engineering 
service? How does an operator accom- 
plish his double aim of drilling a hole 
the most economically and getting the 
best possible well to the extent that 
proper control of the drilling mud can 
contribute? Where a few years ago these 
matters were simple concerns and there 
was little choice available, now there 
are a multitude of forms that the pur- 
chase of drilling mud materials and spe- 
cial drilling muds and the services of 
a mud engineer to control the mud can 
take. 

It is the purpose of this discussion to 
summarize the current practice in Cali- 
fornia, where probably a greater variety 
of experiment is under way. Also, some 
of the factors that influence decisions 
on how to get the best value in drilling 
mud and mud engineering service will 
be pointed out. 

Drilling mud materials are bought in 
many ways. Some mud materials are 
bought from dealers without free engi- 
neering service, some with free engi- 
neering service. These materials are or- 
dinarily delivered as required to well 
locations by the dealers, but they may 
be picked up by the operator or con- 
tractor at the dealer’s warehouse. Some 
materials are bought at retail or whole- 
sale prices and put in the warehouse 
by the, operator. or more rarely the con- 
tractor, and delivered to well locations 
as required. One maior California op- 
erator buys all its drilling mud mate- 
rials within a given area on the basis of 
competitive bidding. Because this com- 
pany has a predictable drilling program. 
it can estimate and guarantee minimum 
requirements for six month periods in 
advance. Savings in unit costs by this 
volume buying are effected. 

Drilling mud is paid for by the opera- 
tor. This may seem at first to be a very 
obvious statement or an incompletely 
true one depending upon the previous 
experience of the reader. But whether 
directly or indirectly, the one who pays 
the bill is the operator. If he operates 
a company owned rig, he buys it di- 
rectly. Tf he has a drilling contractor on 
a day-labor job, he buys it directly also. 
If he has a contractor on a footage con- 
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tract, the contractor ordinarily buys it, 
but the operator still pays for it. The 
contractor may buy the mud materials 
and then re-sell them to the operator at 
the same cost or a higher one. 

The fact that a “mud-stop” is in the 
footage contract only changes the form 
in which the operator pays for the drill- 
ing mud. If a contract states that the 
first $1000 worth of drilling mud be pro- 
vided by the contractor and that subse- 
quent costs be passed on to the operator, 
obviously the first $1000 is included in 
the footage bid. The usual effect of a 
mud stop is to delegate responsibility 
for the drilling mud and its maintenance 
to the contractor. In practice he often 
retains this responsibility after the mud 
stop has been exceeded, and is spending 
operator funds in addition to that which 
he receives for the completion of his 
contract. The mud stop is a necessary 
protection in most cases against un- 
foreseeably high mud costs. However, if 
a mud stop is set at a certain figure and 
a contractor thinks he may be able to 
provide his drilling mud for less, he 
may be tempted to run a poorer mud, 
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(with its potential dangers), than he 
might if the mud stop had been set 
lower. Several companies are re-examin. 
ing the placement of mud stops in order 
to avoid this possibility. 

The contractor wants to drill the hole 
quickly, of course, and usually feels that 
if the primary control of the drilling 
mud is in his hands, he can do his job 
best. A low mud stop —that is, one 
which the operator and contractor know 
from judgment and experience must be 
exceeded to complete the hole in ques. 
tion, gives the contractor the protection 
he must have, obviates the temptation 
to make money on the mud stop, and 
conveys the responsibility which many 
operators and contractors wish to have 
the contractor assume. 

That responsibility can not be as 
sumed completely by either one or the 
other of the two partners, operator and 
contractor, in drilling a weil is illus 
trated in situations like the following. 
After a stated number of hours of lost 
circulation of drilling mud (usually 24 
hours,) the entire costs of rig and mud 
are borne by the operator. This is 
another desirable protection for the 
drilling contractor. No operator wants 
to see a contractor made bankrupt try- 
ing to complete a well for him. However. 
it is more than frustrating for an opera 
tor to watch a contractor maintain 4 
mud in such a way that he, the operator. 
feels is risking loss of circulation— 
knowing that 24 hours after it happens 
he will have to get out his check-book 
again. 

So who is to control the mud, and 
how? Opinion and practice are divided. 
but a recent trend has been observed. 
One major operator in California now 
specifies in its contracts let for bid the 
service company to be employed on the 
particular well involved to supply the 
mud materials and engineering service. 
This establishes a degree of responsi 
bility between the mud engineering pe 
sonnel and the operator which does no 
exist in many cases where the contractor 
alone chooses the means to maintain 
the drilling mud. 

As to the “how” of controlling drill 
ing mud, there are many ways in whic 
mud engineering service is obtained and 
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With this 6 power “snap-on-off” eye piece 
(illustrated above), you can take MicRovi- 
OLITE (Mark II) to the field without a 
microscope. Or you use any standard binoc- 
ular microscope. And with either eye piece 
or microscope examine oil well cuttings 
under white light or ultra-violet as you 
choose—changing light by the simple flick 
of a switch—without disturbing the sam- 
ple. Improved electrical circuit and tube 
arrangement for AC, DC or car battery 
with inverter. Ultra-violet tubes emit 3660 
Angstrom units. Sturdy, 20-gauge steel 
case 6”x5”x121/4”. Designed by a practicing 
geologist. Use MIcROVIOLITE and save time. 
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paid for. Every well drilled with mud 
has a mud engineer and his service is 
payed for directly or indirectly by the 
operator. Perhaps this illustration may 
make this point clear: Every house built 
has an architect — maybe the builder 
or homeowner hired one or maybe he 
didn’t. But someone, at some point, de- 
cided how wide to make the dining 
room, decided whether or not to include 
a fireplace — in other words made the 
decisions in the planning of the house. 
In the same way, with every drilling 
mud — someone, perhaps a derrick man 
who put in a sack of bentonite (or did 
not put in a sack of bentonite), a driller, 
a toolpusher, a superintendent, a service 
company mud engineer, a consulting 
mud engineer, an engineer working for 
the contractor, an engineer working for 
the operator — someone performed the 
function of a mud engineer. Usually 
more than one of these people are in- 
volved in the decisions made. 

Probably the greatest number of drill- 
ing mud jobs in California are provided 
with free engineering service by the 
mud company supplying the mud mate- 
rials. This service may vary from no 
service at all at one extreme, through 
three or four calls a week, to daily mud 
tests, and to the other extreme in which 
a service company engineer or engineers 
will “sit on” a well continuously dur- 
ing a difficult period in the course of 
drilling a well. 

In many cases, when an operator de- 
sires personal service or more time than 
a service company can regularly devote. 
or the services of a mud engineer or 
engineers he feels particularly compe- 
tent, he hires an individual mud engi- 
neering consultant or a company offer- 
ing such service. Their fees may range 
from $125 to $500 per rig, per month. 

Some operators have engineers whose 
special training and sole duties are in 
the control of drilling muds. Several 
contractors likewise have their own mud 
engineers. 

Firms selling oil base drilling fluids 
without exception provide engineering 
service without additional charge. 

In every case, mud engineering is 
bought by the operator, whether it is 
included in the contract bid, whether he 
pays it to his own employees, whether 
it is included in the price of materials. 
or whether it is explicitly invoiced. 

Considerations as retail and less than 
retail mud prices, and “free” engineer- 
ing service and “paid” engineering serv- 
ice bring to attention the subject of the 
expense of drilling an oil well. Every 
operator wants to drill his well as 
cheaply as possible. But is there such a 
thing as a “cheap” mud job? 

At some place an operator might be 
able to buy a sack of quebracho fifty 
cents cheaper than somewhere else. 
which is an obvious saving. But what if 
the person performing the functions of 
mud engineer on this particular job puts 
in two sacks where one would have been 
adequate? Or suppose this same fellow 
decides not to put in some material or 
not to follow a procedure better calcu- 
lated to keep the hole in good condition 


—and the drill pipe sticks, adding sey. 
eral days rig cost to the job? 

Much opinion is expressed currently 
to the effect that neither the cost pe; 
sack of mud material or the total cog 
of mud materials used on a given joh 
can tell more than a part of the story. 
The savings to be made here are worth. 
while but they are overshadowed by the 
savings to be made in greater drilling 
rates, in avoiding hole trouble, and ip 
preventing damage to the oil producing 
zone. This last factor has been too often 
neglected, but more and more operators 
now are convinced that it is pointless to 
spend tens of thousands of dollars to dig 
a hole down to an oil sand and then re. 
duce its ability to produce oil by drill- 
ing through it with an improper fluid, 
merely to save a few per cent of the 
drilling bill. 

The most skillful and reliable mud 
engineering service is the key to the best 
overall job. The mud engineer — who. 
ever he is, whomever he is working for, 
and however he is paid — is a most im. 
portant factor in producing the best re. 
sults in terms of economy, safety and 
production. It must be considered that 
he functions within a framework of op- 
erator and/or contractor policy and 
supervision which are actually a part 
themselves of the “mud engineering”. 
But the best value will undoubtedly be 
found in the broadest application of the 
wisest judgment, to which the mud en- 
gineer has much to contribute. 

Certainly, as more wells are drilled 
in California better ways in which to 
provide drilling muds and mud engi- 
neering service are being developed. 
The responsibilities for mud control are 
being assumed and divided in many 
forms. Out of this welter of methods and 
experiments and trials can come a last- 
ing progress which will benefit every- 
one. , ket 


Oil Men Increase Output 


Oil men have learned that they can 
“grow” oil through the proper care and 
feeding of oil fields, according to OUR 
SUN, a Sun Oil Company magazine. 

By using sound oil reservoir engt- 
neering methods — including the in- 
jection of water or gas into the earth 
where needed — they have recovered 
at least five billion barrels of oil that 
otherwise would never have been pro- 
duced, an article in the magazine’s Av- 
tumn issue states. 

Figures drawn from reports of the 
Interstate Oil Compact Commission 
show that the continuation of present 
oil conservation practices should bring 
an estimated additional five billion bar- 
rels of oil to the surface. 

Application of such oil-saving tech- 
niques has been made possible by dis- 
coveries resulting from an extensive 
research program conducted by the 
nation’s competing oil companies. 

Through these discoveries, oil pro- 
ducers have increased the yield from 4 
field as much as four times. Where 
once only 20 per cent of the oil in 4 
given reservoir could be produced, up 
to 80 per cent, in some instances, 1% 
recovered today. 
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Determining Most Profitable Method of Exploiting 





Gas-Condensate Reservoirs 


Both physical factors of the field and market value of 


products must be considered in selecting operating method 


GEORGE HETHERINGTON and JAMES M. McDOWELL 


Ix determining the procedure to yield 
the greatest profit in the exploitation of 
a gas-condensate reservoir, principal 
physical factors to be considered are 
size of the reservoir, richness of the 
reservoir fluid. absolute capacity of 
wells determined by formation thick- 
ness and effective permeability, and per- 
meability variation. 

Most significant economic variable is 
probably the relative market value of 
gas, including gas liquids, and conden- 
sate. If produced gas can be immediately 
marketed at a sufficiently high price 
relative to condensate, it will be un- 
profitable to forego this current income, 
and consume a part of the gas as com- 
pressor fuel, to recover additional con- 
densate however great the increased re- 
covery. Conversely, if gas has no market 
value, the revenue from additional con- 
densate recoverable by pressure main- 
tenance needs only to be sufficient so 
that, after deducting any increased op- 
erating expense and tax liability in- 
curred, the present value of the addi- 
tional condensate will more than offset 
the cost of installations necessary in in- 
jecting the gas. There are many other 
economic factors which must, of course. 
be considered; their effect within prob- 
able limits of variation is less significant. 

If produced gas is not to be returned 
to the reservoir, then revenues from nat- 
ual gasoline and light hydrocarbon 
liquids need only be adequate to cover 
the cost of extraction and the rather 
small loss of gas sales due to shrinkage 
to make the installation of a gasoline 
plant profitable. In evaluating the eco- 
nomics of processing gas that is being 
returned to the reservoir, the effect of the 
intermediate fractions on the effective- 
hess of the gas in recovering condensate 
must also be considered. Most of the 
natural gasoline, butanes, and propane 
left in injected gas can, of course, be re- 
covered later when the gas sweeps 
through to the producing wells or after 
the pressure maintenance program is 
finished and the reservoir is being blown 
own. 


Present investigation was originally 
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undertaken to evaluate relative merits of 
conventional high pressure cycling and 
of cycling at lower pressure. The 
authors entertained some hope that a 
generally applicable conclusion might 
be reached. It proved to be feasible, 
however, to investigate the problem only 
for specific assumed values of the many 
significant independent variables and 
the conclusions are, therefore, proposed 
as valid only for those or very similar 
conditions. 

A sand or granular limestone reser- 
voir underlying 3000 surface acres at an 
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approximate depth of 8260 ft is assumed 
Average thickness of the producing fo 
mation was taken as 70 ft. The reservoir 
is assumed to have an expotentia! per 
meability variation of 10 with a maxi 
mum effective permeability of 36 md. 

The expotential permeability varia 
tion was defined by Muskat* by the ex 
pression 

K(Z)=aceeZ/H ..... (2) 
Formation strata were assumed to be re 
arranged to give a monotonic continuous 
permeability distribution with Z, the dis 
tance measured along the well bore. H 
is the thickness of the formation. The 
constant a is the minimum permeability 
(Z = O) and ae> (Z = H) is the maxi 
mum permeability. By definition the 
“variation” is the ratio of the maximum 
and minimum permeability. The dis 
placement porosity is assumed constant 

Like other proposed expressions for 
dealing quantitatively** with variations 
in permeability, continuous layers of! 
uniform permeability, without cross flow 
between them, are assumed. There is 
little relation between this highly ideal 
ized concept and any actual reservoir 
It makes possible quantitative expres 
sions. however, to describe the behavior 
of reservoirs into which gas is being in 
jected. Measure of its usefulness wil! be 
the degree to which these resemble per- 
formance of actual reservoirs. 

For the present problem, it is assumed 
that well locations and distribution of 
production and injection would lead to 
a 75 per cent areal sweep at the time 
when dry gas first appears at the pro- 
ducing wells, if the reservoir were 
homogeneous. For this areal sweep effi 
ciency and the 10 expotential variation, 
Muskat’s calculations indicate that a 
volume of dry gas sufficient to fill 40 
per cent of the reservoir volume at reser- 
voir temperature and pressure will have 
been injected at the time dry gas ap 
pears at the producing wells. This would 
fall within the range of actual observed 
behavior of reservoirs under cycling. 

In actual operations, relation between 
the quantity of dry gas in the well stream 
and gas volumes injected, after first 
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WELL FLUID COMPOSITION, MOL PERCENT 


PRESSURE,PSIA 
FIG. 1. EQUILIBRIUM constants used in flash 


vaporization calculations. 


break-through, is complicated by ad- 
justment in well rates or well repairs 
that are often undertaken, and obscured 
by the fact that the proportion of in- 
jected gas being produced is not or can- 
not be accurately determined. The pre- 
dicted behaviors developed in the pres- 
ent problems by applying Muskat’s cal- 
culated curve relating reservoir volumes 
of gas injected to the wet gas content of 
the well stream, and reservoir volume 
swept (Fig. 9) are at least not patently 
improbable. See Table 1. 
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TABLE 1. Description of the 








reservoir. 
i tac susucobekcane wenn 8260 ft 
NG inn ose dire eweulce 3000 
Average thickness. ................... 70 ft 
Bulk volume of sand.................. 210,000 acre ft 
CO 25% 
Average water saturation.............. 30%, 
Eee 36,750 acre ft 
1600. 83 mil cu ft 
285,099,150 barrels 
Average dry air permeability.......... 19.5 m 
Average initial effective permeability. ...14.0 md 
Maximum effective permeability....... 36.0 md 
Minimum effective permeability........ 3.6 md 
Exponential permeability variation... .. 10 


Formation volume factor (reservoir 
(bbl/bbl debutanized condensate)... .8.912 
In place gas-condensate ratio (cu ft wet 
gas/bbl debutanized condensate)... .. 11,310 cu ft/bbl 
Original pressure. ..................-- 3800 psia 
rvoir temperature................ F 
Debutanized condensate originally in place31,990,480 bb! 








The weighted average effective per- 
meability must be 14.0 md. The reservoir 
has a connate water saturation of 30 
per cent. The average effective permea- 
bility at this saturation is taken to be 
71.8 per cent of the average absolute dry 
air permeability. It is assumed that the 


B-108 


PRESSURE IN I0* PSIA 


FIG. 2. COMPOSITION of produced fluid as 


a function of pressure during pressure depletion. 


curve of Fig. 12 describes the relation 
between effective permeability and hy- 
drocarbon liquid saturation for all parts 
of the reservoir, irrespective of the ab- 
solute permeability and the connate 
water saturation. The effect of this as- 
sumption is to assume that, while the 
effective permeability is reduced by a 
decline in pressure and the consequent 
accumulation of condensed hydrocarbon 
liquid, the permeability variation re- 
mains the same. 

The capacity of each well, drilled on 
80 acre spacing, against a tubing pres- 
sure of 2000 psi was calculated to be 
5,000,000 cu ft per day when the reser- 
voir pressure is at its original value of 
3800 psi. At lower pressures the capacity 
is less both because of the decreased 
available drawdown and the decline in 
effective permeability resulting from the 
accumulation of condensate in the sand. 
In each case the viscosity of the reser- 
voir fluid at the applicable pressure and 
reservoir temperature was estimated 
from its composition and the data of 
Bicher and Kaiz,* and introduced into 
the estimation of well capacity. Well 
capacity is a critical factor in determin- 
ing the most profitable method of ex- 
ploiting a gas-condensate reservoir. It is 
conceivable that there might be reser- 
voirs so thick and permeable that the 
cost of wells would be very small in rela- 
tion to the value of products recoverable 
and the cost of compressors and a gaso- 
line plant. In such cases, it would be al- 
most immaterial that one plan would 
call for twice as many wells as another. 
More often the drilling and equipping 
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of wells is a large, and often the largest, 
items in the cost of producing the field, 
and the greater productive capacity per 
unit of cost is an important advantage of 
maintaining high reservoir pressure. 
Cycling at the dewpoint will always lead 
to greater condensate recovery per well 
in the first years after the field is devel- 
oped than either low-pressure cycling 
or pressure depletion. 


Pressure Depletion in a 
Uniform Stratum 
An original reservoir fluid with the 
following composition is assumed: 











Component Mol fraction 

NE cde awadeasce tae enewews 0.7500 
ER NSE Se eae ro as 0.0800 
Propane... . ; 0.0400 
Butanes.... 0.0350 
NI oi aches btacpierSeniccs ace 0.0200 
ee eae ree 0.0200 
Heptanes and heavier. . 0.0550 

1.0000 


assumed to be 130. This fluid is exactly 
at its dewpoint at the original pressure 
of 3800 psi and the reservoir tempera 
ture of 200 F. It is quite similar to the 
analysis of an actual condensate. 

The gas deviation factor for the initial 
gas phase and all other gas mixtures 
was obtained by the use of the method 
and curves given by Standing and Katz.” 
Liquid volumes were determined by the 
method also reported by Standing and 
Katz.® 

During the pressure depletion process 
it was assumed that only the gas phase 
was mobile and that equilibrium existed 
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Call or write Houston 
Headquarters or your 
nearest Wilson Supply 
Store for additional infor- 
mation. Exclusive Dis- 
tributors — Louisiana and 
Texas Gulf Coast. 


WILSON SUPPLY COMPANY 


TEXAS — Alice, Corpus Christi, Victoria, Bay 
City, Columbus, Barbers Hill, Liberty, Beaumont, 
Kilgore, Monahans. LOUISIANA —Lake Charles, 
New Iberia, Houma, Harvey, Shreveport. 








Over the years these two powerful Wilson 
Snyder Pumps have met every kind of mud 
circulating requirement in heavy duty drilling 
with the utmost economy and dependability. 
Exclusive design features are: 


HI-HARD Fluid Piston Rods...are fully 
heat-treated, surface-hardened, ground-and 
polished for utmost resistance to abrasion. All 
rods have A.P.I. taper. Special mud baffle 
discs as well as diaphragm stuffing boxes pre 
vent any foreign matter from entering the 
power end. 


DI-HARD Fluid Cylinder Liners... for slush 
pump service are armored with a lining of 
abrasion-resisting DI-HARD metal bonded to 
a steel cylinder and honed to a mirror finish 
D1I-HARD is an exclusive patented meta! that 
is extremely hard with a low coefficient of 
friction which greatly extends the service life 
of both liner and piston. Other liners are avail- 
able for various types of applications. 

Large, Streamlined Fluid Passages... mini 
mize flow resistance to assure highest pumping 
efficiency. The open-type design of the fluid 
chambers prevent differential pressures on 
internal walls. 


BRANCH STORES 1301 Conti St. (Cor. of Walnut) SALES OFFICES 
Tulsa New Orleans 
HOUSTON, TEXAS Dallas Corpus Christi 
Shreveport Lake Charles 
To obtain more information on products advertised see page E-61 B-109 
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CUMULATIVE :PRODUCED GAS IN MMCF/MMCF OF ORIGINAL RESERVOIR SPACE 


° 4 8 12 16 20 24 


PRESSURE IN 102 PSIA. 


FIG. 3. CUMULATIVE recovery by pressure 
depletion per unit of reservoir volume 


of methane, ethane, and propane. 


at all times. This equilibrium condition 
was calculated for each 100 psi reduc- 
tion in pressure down to a pressure of 
200 psia. At each pressure level the 
composition and quantity of gas pro- 
duced and the composition and volume 
of the gas and liquid remaining in the 
reservoir were determined. A trial and 
error calculation was necessary to give 
the exact quantity of produced gas to 
lower the pressure exactly 100 psi be- 
cause of the changing Z factor and the 
density of the condensed liquid. The 
equilibrium constants used for the 
equilibrium flash calculations are given 
in Fig. 1. These follow closely those 
given by Roland, Smith and Kaveler,’ 
but the convergence point has been 
shifted to a higher pressure in order to 
give a saturated gas at 3800 psia, and in 
addition the C,+- curve was shifted up 
ward to correspond to a lower average 
molecular weight. 

The results of these calculations for 
the pressure depletion process are given 
in Figs. 2 through 6. Fig. 2 gives the 
current composition of the well fluid 
in mol fractions as a function of the 
reservoir pressure. Fig. 3 presents the 
volume of produced gas in million cubic 
feet per million cubic feet of original 
reservoir space. Fig. 4 gives the cumula- 
tive recovery expressed in barrels per 
million cubic. feet of original reservoir 
space assuming that all of the propane 
and heavier hydrocarbons are in the 
liquid phase. The recovery expressed in 
volume per cent of initial reservoir con- 
tent is given in Fig. 5. Fig. 6 shows the 
volume of condensed liquid in the reser- 
voir as a function of pressure. 
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FIG. 4. CUMULATIVE recovery by pressure depletion 
per unit of reservoir volume of propane, butanes, 


pentanes, hexanes, and heptanes and heavier liquids. 


Quantities of Dry Gas Required for 
Cycling at Various Pressures 


It was estimated that the gas treating 
plant would remove a total of 30 per 
cent of the propane and 90 per cent of 
the butanes. This would result in a dry 
gas of the following composition: 








Component 


Mol fraction 
Methane......... . 0.8701 
ae ese 0.0928 
SR A 0.0325 
Butanes 0.0046 
1.0000 








Although in actual practice the compo- 
sition of the dry gas at cycling pressures 
below the dewpoint would perhaps differ 
slightly from the composition at the 
dewpoint, it was assumed to be the same 
at all pressures. 

In order to simplify the calculations 
of cycling below the dewpoint, it was 
assumed that no mixing of the wet and 
dry gas would take place and that equi- 
librium between the condensed liquid in 
the reservoir and the injected dry gas 
would result in a very short time. As a 
rough approximation to the conditions 
that might exist during cycling, the 
reservoir was divided into ten equal 
blocks between the input and producing 
wells. An equilibrum calculation was 
made for each block each time the block 
nearest the producing well had a com- 
plete change in the gas phase content. 
This process was carried out until all 
of the liquid was vaporized and the wet 
gas produced with only dry gas remain- 
ing in the reservoir. The curves of Fig. 
7 indicate the results of such a calcula- 
tion for a cycling pressure of 3400 psia, 


with the quantity of produced hydrocar- 
bons plotted against the cumulative vol- 
ume of injected dry gas. 

An inspection of the curves in Fig. 7 
shows that the recovery of the C+ 
components is nearly a linear function 
of injected dry gas volume. Therefore, 
for the other cycling pressures it was 
assumed that this relation would still 
hold true, and it was only necessary to 
calculate a few steps of the previous 
lengthy calculations in order to deter- 
mine the quantity of dry gas required 
to vaporize all of the reservoir liquid 
and replace the wet gas. 

One important factor on which there 
does not seem to be adequate informa- 
tion is the time required for equilibrium 
to be established under cycling condi- 
tions. If one is going to assume that in- 
jected gas will soon become saturated as 
it shoves the wet gas ahead and comes 
in contact with the liquid distributed 
throughout the pores of the reservoir 
rock, it also is likely that the band be- 
tween the saturated gas phase and dry 
gas will be small when compared with 
the distance between wells. If this is so. 
we can neglect the production of any gas 
of intermediate composition within a 
zone of uniform permeability, and as- 
sume that a wet gas saturated at the 
reservoir pressure is produced until sufh- 
cient gas has been injected in that per- 
meability layer to vaporize all of the 
liquid and replace all of the wet gas. 

The results of calculations as de- 
scribed above are outlined in Table 2 
for each cycling pressure used. The im- 
portant results are the quantities of dry 
gas to pick up the liquid and replace all 
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FIG. 5. CUMULATIVE recovery by pressure 
depletion per unit of reservoir volume as 


a percentage of original content. 


wet gas at each pressure and the ratio 
of these quantities to the amount of dry 
vas necessary to fill the reservoir pore 
space at the same pressure. This ratio is 
of course 1 at the dewpoint pressure of 
3800 psia and increases to 1.35 at 3400 
psia, 2.84 at 2500 psia, 5.49 at 1500 psia. 
and 10.0 at 500 psia. Fig. 8 shows how 
the various dry gas volumes vary with 
pressure, In it are plotted the volumes 
of dry gas measured under standard 
conditions to removed the initial wet gas 
from 10° ft* of reservoir, the dry gas 
required to occupy 10° ft® of pore space, 
and the dry .gas to replace the wet gas 
and vaporize the reservoir liquid in 10° 
ft® of pore space, all as functions of the 
reservoir pressure. 


Commercial Products From 
Well Fluid 


In all parts of the economic analyses 
itis necessary to divide this original well 
fluid, the well fluid at various pressures 
less than the original, and mixtures of 
these indigenous reservoir gases with in- 
jected gas into commercial products to 
which prices can be assigned. 

If the production was directly to field 
tanks operating at constant pressure, 
the character of the condensate produced 
would vary considerably as the reser- 
voir pressure declined, but a cycling 
plant can be and usually is operated to 
produce a stabilized product of more 
nearly, constant character. For the 
present analyses the condensate was as- 
sumed to include all of the heptanes and 
heavier liquids in any well stream and 


to have the following composition. 


etree 











Component Liquid fraction 


NT ss rte ent be 0.0250 
RRO RRIa ‘ 0.1250 
Heptanes and heavier........+++.... 0.8500 

1.0200 


As the character as well as the quan- 
tity of the heptanes and heavier frac- 
tion of the reservoir fluid changes as the 
pressure declines, the gravity of this con- 
densate would vary. But it is a common, 
if not universal, practice to disregard 
this change, and settle for stabilized 
condensate from a given field at a con- 
stant price. In cycling at a constant 
pressure, the character of the heavier 
fraction would remain unchanged until 
break-through of injected gas began. 
Thereafter, it would become lighter at 
first and finally heavier at the last. No 
variation in price because of gravity 
changes in the condensate is considered 
in this study. For condensate as thus de- 
fined, the gas/condensate ratio of the 
original well fluid is 11,309 cu ft of wet 
gas per barrel of debutanized con- 
densate. 

For pressure depletion and for cycling 
an absorber system capable of recover- 
ing from the well fluids all of the pen- 
tanes and heavier liquids, 90 per cent 
of the butanes and 30 per cent of the 
propanes was assumed, and a design 
and estimate of the cost of construction 
prepared. It was considered that all of 
the pentanes and heavier would go into 


24 28 32 36 40 


12 16 20 
PRESSURE IN [0% P.S.1.A. 


FIG. 6. CONDENSED liquid in the 
reservoir as a function of pressure 
during pressure depletion 


natural gasoline, which is 4 per cent by 
liquid volume butane and 96 per cent 
pentanes and hexanes. (The ratio of the 
pentanes to the hexanes in all the wel! 
streams is very nearly constant and pen 
tanes are always between 65 and 75 
per cent of the gasoline.) This gasoline 
will have a nearly constant vapor pres 
sure and variations in price resulting 
from changes in quality are not con 
sidered. All that part of the 90 per cent 
of butane recoverable from the well 
stream not going to natural gasoline is 
considered marketable as commercial 
butane and 30 per cent of the propane in 
the well stream is considered commercia! 
propane. The calculations of the fore 
going quantities for the original well 
fluid are given in Table 3. 


Dewpoint Cycling 

Three possible methods of exploiting 
were investigated in detail: (1) cycling 
at the dewpoint until handling of the 
well fluid became unprofitable followed 
by “blow-down” to abandonment; (2) 
pressure depletion from 3800 psi to 3400 
psi, cycling at 3400 psi, and finally 
“blow-down” to abandonment; and (3) 
pressure depletion from the beginning 








TABLE 2. Calculation of injected dry gas volume to vaporize all liquid and produce 
all wet gas in 10¢ ft? of reservoir pore space at various cycling pressures. 





Cycling pressure, psia 3800 3400 2500 1500 500 
Di BN ola os a's tae sniem serene odie emia nemecieee oon 0.8903 0.8768 0.9008 0.9601 
2. Moles of dry gas in 10° f0*...........0.cescecccess 593.4.x 108 540.2x 105 403.4x 108 235.6x 105 73.67 x 10° 
3. Standard M MCF dry gas in 106 ft® pore space...... 225.2 205.0 153.1 89.40 27.96 
4. Liq vol after pressure depletion, per cent........... 10.53 17,72 14,25 10,73 
5. Standard MMCF dry gas to replace wet gas in 106 ft8 
S sodcisiialestara diese Salata <0 a Wintel arate A is 183.5 126.0 76.66 24,96 


: pore space 
. Moles of Cs, vaporized with first injection of dry gas 
(one-tenth of reservoir gas vol)................. 
. Moles of Cs, in liquid after pressure depletion (10° ft® 
b. of reservoir pore SPACe)...............ssceccees 
No. of inj. (one-tenth of reservoir gas vol) to vaporize 
ROSA HY SOON so ois 6c cc aeceeceinnecssesies 


a & 


37.41x 10? 14.26 x 10? 
185.8 x 10? 345.6x 10? 362.0x 10? 338,32 10? 
5.0 24.2 54.3 107.6 


6.66x 10? 3,14 x 10? 


9, Average number of moles dry gas/inj.............. 59.3x108 49.1x10® 33.6x10% 20.8x 108 6.21 x 10° 
10. Moles of dry gas to pick up liquid in 106 ft®........ 0 245.6x 108 813.1x 108 1090.3x10 668.2x 10 
11. Standard MMCF dry gas to pick up liquid in 10° ft8 0 93.2 308.7 414.0 254.0 
12. Standard MMCF dry gas to pick up liquid and replace 

all wet gas in 10° ft8 of pore space.............. 225. 276.6 434.7 490.7 279.0 
13, Ratio of line 12 to line 3......... ASS Wik ee BD 1.35 


2.84 5.49 10.0 
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50,000 


CUMULATIVE RECOVERY AT 3,400 PSI, BBLS/IO®FT> OF RESERVOIR PORE SPACE 


° 
° 100 200 


CUMULATIVE INJECTED DRY GAS, 10© FT3/10S FT> OF RESERVOIR PORE SPACE 


FIG. 7. CUMULATIVE recovery 


per unit of uniform reservoir volume 


by cycling at 3400 psi. 


Cycling at 500 psi was investigated but 
without estimating recovery by years. 
The economics of cycling in the pressure 
range between 3400 psi and 1000 psi 
was not investigated in detail. The cal- 
culations summarized in Table 2 and on 
Fig. 19, show that for cycling at 2500 
psi and 1500 psi, 1.94 and 2.18 times 
as much gas has to be processed and 
reinjected to obtain the same increase 
in condensate recovery as for cycling at 
the dewpoint. The cost of process and 
compressor plant for handling the gas 
at the lower pressures would be less, 
but, for the reservoir assumed in this 
analysis, this saving would be trivial in 
comparison to the cost of additional 
wells if the time for depleting the reser- 
voir were not to be greatly extended. 


These analyses are based on the ex- 
pressions developed by Muskat® for the 
relation between the reservoir volume of 
gas injected and the fraction of reservoir 
gas in the produced fluid, and between 
the reservoir volume of gas injected and 
the reservoir volume swept, for reser- 
voirs with exponential permeability vari- 
ation. In these equations the permea- 
bility variation, expressed as the ratio 
of maximum to minimum permeability, 
and the areal sweep efficiency appear as 
independent variables. Sweep efficiency 
is defined as the fractional part of a 
layer of uniform permeability having 
the same dimensions as the reservoir 
that would be swept at the time of first 
break-through of injected gas, with same 
distribution of injection and production 
as is applied to the actual reservoir. The 
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FIG. 8. VOLUMES of dry gas required to 
remove initial wet gas and revaporize condensed 
liquid in unit of uniform reservoir volume 

as a function of pressure. 


relation between volume of gas injected, 
fraction of original gas in the produced 
fluid and the reservoir volume swept 
calculated from these equations is shown 
on Fig. 9, for sweep efficiencies of 0.75 
and 0.90, and for permeability varia- 
tions of 10 and 100. It will be noted that 
if the cycling program is to be continued 
until the produced gas contains only a 
small fraction of the original reservoir 


fluid, neither the reservoir volume swept 
nor the composition of the produced gas 
is much affected by the areal sweep 
efficiency. 

Composition of the original reservoir 
fluid and the pressure at which cycling 
is carried out determine the economic 
value of the undiluted reservoir gas. A 
significant factor in determining the 
value of the produced gas, particularly 














TABLE 3. Division of the original well fluid into commercial products for which 
definite prices can be assigned. 

















Well fluid Condensate Wet gas 
Component Bbl/MMCF MMCF/MMCF Liq frac Bbl/MMCF Bbl/MMCF MMCF/MMCF 

Cc; er 0.7500 aes  Siaeeas seiboions 0.7 
C2 . . ‘ ; 0.0800 omens  @eamme 26e5m 0.0800 
C3 26.18 0.0400 wl ase 26.18 0.0400 
C4 26.69 0.0350 i  ¢semene 26.69 0.0350 
Cs 17.39 0.0200 0.0250 2.06 15.33 0.0176 
Ce 19.50 0.0200 0. 1250 10.30 9.20 0.0004 
C7* ae 70.05 0.0550 0. 8500 70.05 oe. eae 

Total C+... 159.81 0.1700 1.0000 82.41 7 060Cté‘“—t‘( 

Total. . 1.0000 1.0000 ee - 2 ss ewer 0.9320 

Gasoline Recoverable Dry gas 
—— ---—— _ Plant LPG - — a - — 

Component Liq frac Bbl/MMCF efficiency Bbl/MMCF Bbl/MMCF MMCF/MMCF_ Mol frac 
eee ‘ sinters Bidet 0.7500 0.8701 
eS ; : ee 0.0800 0.0928 
ae : oe 0.30 7.85 18.33 0.0280 0.0825 
: 0.0400 1.02 0.8999 23.00 2.67 0.0040 0.0046 
| ee 0.9600 24.53 scare ae  cecace | Gane 

Total C3*. : 25.55 30.85 21.00 ee 

Total. ... 1.0000 25.55 30.85 21.00 0. 8620 








Gas/condensate ratio 11,309 cu ft wet gas per barrel of debutanized condensate; 7 at 3800 psia and 200 F = 242.513 standard 
ce ft/reservoir cu ft; 
Content of 1,000,000 reservoir cu ft at 3800 psia and 200 F 
Reservoir fluid ; wecsceeee. 243.5 MMCF 
Wet gas... 226.0 MMCF 
Dry gas. . , ee . 209.05 MMCF 
Recoverable propane. . .. 1,903.7 bbl 
Recoverable butane. . . 5,255.2 bbl 
Natural gasoline .. 6,196.2 bbl 
Debutanized condensate 19,988.5 bbl 
1,000,000 cu ft=178,107 bbl 
178,107 bbl 
FVF condensate =—————— = 8. 9105 reservoir bbl/bbl of debutanized condensate. 
19,988 .5 
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@ JONES COUPLINGS are 
precision product of the most 
modern equipment, methods 
experience and skill. They ar 
designed, engineered and mad: 
to the same high standards a 
Jones sucker rods. For enduring 
service from your rod strings 
insist on Jones couplings, to: 


THE S. M. JONES COMPAI 


Division of Buffalo-Eclipse Corporatio 
General Office and Factory: TOLEDO, OHIO 
Sales Office: Kennedy Building, Tulsa, Ok! 


Export Sales Office: Buffalo International ¢ 
50 Church Street, N.Y. C. 


LOOK FOR THE GREEN RODS 


To obtain more information on products advertised see page E-61 B-113 
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G= TOTAL GAS PROCESSED ASA FRACTION OF INITIAL HYDROCARBON PORE VOLUME 


FIG. 9. VARIATION of the fractional wet gas content of the 
produced gas and of the total fractional wet gas recovery 

as a function of the reservoir volume of the gas 

injected in cycling operations in formations with 

exponential permeability variation. 
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FRACTIONAL WET GAS CONTENT OF THE PRODUCED GAS 


r=10, 80.75 


3800 P-S.! 
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2500P.S.1 
1500 P.S.1 
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@= TOTAL GAS PROCESSED AS A FRACTION OF INITIAL HYDROCARBON PORE VOLUME 


near the end of the cycling program, js 
the liquid content of the injected gas 
If the gas is processed through a plant. 
which leaves much liquid in the injection 
stream, it will be economic to continye 
reprocessing this gas when it is mixed 
with only a small fraction of reseryojr 
gas. In the analysis presented an ab. 
sorber recovering only 30 per cent of 
the propane was assumed for all cases, 
The injected gas in the first stages of 
the cycling program contains 0.6 gpm of 
propane plus. At the end of the cycling 
program, with the plant and wells gl. 
ready fully depreciated, it was found to 
be economically feasible to continue to 
process a well fluid containing only q 
little more than 10 per cent of reseryoir 
gas. As a result the fraction of the reser. 
voir swept for cycling, either at the dey. 
point or lower pressure, is compara. 
tively high. It should be noted that in 
determining the point of abandonment. 
current revenue must be balanced not 
only against current operating costs, 
hut also against the interest on the mar. 











0.2 


RELATIVE PERMEABILITY TO GAS, FRACTION 


10 100 


FIG. 10. VARIATION of the fractional wet gas content of the 
produced gas as a function of the reservoir volumes of gas injected 
for cycling at pressures below the Dew Point. Areal sweep 

efficiency of 75 per cent, exponential permeability variation of 10, 
and the well fluid of this problem is assumed. 
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FIG. 11. VARIATION of the fractional wet gas content of the 
produced gas and the fraction of the reservoir invaded and fully swept 
at 3400 psi as a function of the reservoir volumes of gas injected. 
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CONDENSATE SATURATION, FRACTION OF NET VOID VOL 


0.0 
GAS SATURATION, FRACTION OF NET VOID VOLUME 
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FIG. 12. RELATIVE 
permeability to gas as a 
function of gas saturation. 


ket value of the gas. the sale of which 
is being deferred. 

There are then at least three factors, 
within the control of the operator, which 
significantly affect the ultimate profit 
from the exploitation of a condensate 
field. The field can be depleted from the 
beginning or cycled at any pressure. In 
each case there is an optimum plant size, 
and the third factor is the degree to 
which the gas is stripped. There are 
probably some situations in which it 
would be most profitable to recover only 
the condensate with ordinary separators, 
or with simple compression and refrig- 
eration systems, returning the gas “wet 
to the reservoir, during the period of 
cycling, and recovering the gasoline and 
light hydrocarbon liquids with an ab- 
sorption plant during the period of blow- 
down. 

The content of mixtures of dewpoint 
reservoir fluid with various proportions 
of injected gas was calculated. For ap- 
plication to the curves for reservoir be- 
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FIG. 13. VARIATION of pressure, gas/condensate 
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of cumulative condensate recovery for pressure 
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FIG. 14. COMMERCIAL products per 
million cubic feet of separator gas as a 
function of the fraction of wet gas in 





depletion of the reservoir without cycling. 


havior the proportions must be in terms 
of reservoir and not standard volumes. 
And for economic analysis the content 
must be in terms of commercial prod- 
ucts not molecular constituents. For the 
period prior to dry gas break-through 
the composition of the injected gas does 
not change. After injected gas appears 
in the well stream the gas for injection 
contains increasing volumes of reproc- 


describing the displacement of original 
reservoir gas by the first injected gas 
also applies to the displacement of the 
combined original gas and injected gas 
by injection gas of a different composi- 
tion. For the assumed areal sweep of 75 
per cent and the permeability variation 
of 10 the reprocessed gas does not ap- 
pear in the well stream until the reser- 
voir volume of all gas injected is more 


well stream. Dew Point cycling. 


portant in reducing the richness of the 
well stream only at the very end of the 
cycling. But at the end of the cycling 
the gas in the reservoir to be recovered 
during blow-down contains less propane 
than the first gas injected. 

Fig. 14 shows the commercial! prod. 
ucts that can be extracted from the well 
fluids as a function of the reservoir vo! 
ume fraction which is original reservoir 
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the injected gas, the dotted line shows 
the effect of the change in the composi- 
tion due to the fact that part of the gas 
has been through the absorber more 
than once. As the injected gas never car- 
ries any pentane and very little butane, 
the content of gasoline and condensate 
is unaffected by changes in composition 
of the injected gas and the effect on the 
recoverable butane is negligibly small. 

In dewpoint cycling the capacity of 
the wells during the cycling period does 
not decline. A compressor and gas proc- 
essing plant capable of handling 90.- 
000,000 cu ft of wet gas per day was 
used. This has an economic life of 
around 30 years. The figure is approxi- 
mate because no exact analysis of the 


time distribution of the production dur- 
ing the period of blow-down was at- 
tempted. To this extent the present 
worth of the net recovery in the eco- 
nomic analysis is also approximate. 
Twenty-two production wells were 
needed to load the plant. 

The commercial products produced in 
each year during cycling were calculated 
by determining the reservoir volume 
filled with injected gas at the end of the 
preceding year. From the two curves of 
Figs. 9 and 14 the fraction of reservoir 
gas in the flowing stream and the com- 
mercial products recoverable per MCF 
of mixed wet gas produced can then 
be determined. The annual production 
of products was obtained by multiplying 
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1. assures uniform section throughout with the cor- 
rect amount of reduction from billet to finished 
product, and better grain structure through the 
entire length of the bit. Result: More footage. 
Lower cost. 


SPANG BITS are COMPLETELY HEAT- 
2. TREATED from end to end. Complete heat-treat- 
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ment assures maximum grain refinement from pin 
end to drilling end. That means stronger pin ‘allen 
and blade sections .. . fewer failures, even in hard- 
est foundations. 


The BLADE SECTIONS of SPANG BITS, de- 
7 signed for maximum penetration in hard forma- 
tions, have ample water course to provide more 
room for cuttings and faster drilling action in 
sticky formations. 


SPANG BITS are furnished with semi-dressed 
4. drilling ends which permits a bit to be dressed out 
to gage in less time and with fewer heatings. 

SPANG BITS are available in high carbon and 
5. two grades of alloy steel to enable the user to select 
the quality of steel most suitable for his drilling 
conditions. 





























These five features, plus others, are reasons why 
for over half a century, SPANG Heat-Treated 
Drilling Bits have consistently produced more 
footage at lower cost. 
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by the annual gas capacity of the plant, 
The recovery during blow-down is baseq 
on the recovery by pressure depletion 
from the unswept area plus the differ. 
ence in the gas content at 3800 psi and 
400 psi for the swept area and assuming 
no change in the gas compositton. 

The recovery factor for the condensate 
given with the economic analysis was 
obtained by dividing the condensate re. 
covery, as figured above, by the conden. 
sate originally in place, the condensate 
in place being obtained by multiplying 
the reservoir volume times the volume 
of original reservoir gas times the con. 
densate per unit of original well fluid. 
The recovery factor thus computed js 
less than that calculated directly from 
the swept volume, but the recovery of 
C.+ in the gasoline and condensate 
combined, as determined from the pres. 
sure depletion history and taking a re. 
covery of 100 per cent in the swept area 
and adding the increased production to 
blow-down in the unswept area, does 
agree satisfactorily. The effect of pro. 
ducing at increasing gas/condensate 
ratios is to remove part of the C, and 
C. from the condensate and increase the 
gasoline recovery. 

The time and number of wells re. 
quired to deplete the reservoir after 
blow-down is less than required in pres. 
sure depletion from the beginning. The 
capacity of wells is a little better be. 
cause the flowing columns of dry gas 
are substantially lighter than those of 
wet gas. But more important, the large 
compressor plant, after suitable reft- 
ting, is used to accelerate the produc- 
tion. 

It has been shown that in cycling be- 
low the dewpoint revaporization re- 
moves all of the condensed liquid from 
part of the swept area and changes part 
of the injected gas into a saturated gas 
having the same composition as the 
gaseous phase of the original well fluid 
at the same pressure. In effect then we 
have injected gas sweeping out reservoir 
fluid of this composition, but more than 
one volume of injected gas is required 
to expel one volume of the reservoir 
fluid. The curves relating volume of in- 
jected gas to fraction of the reservoir 
fluid in the produced gas must be modi- 
fied accordingly. At 3400 psi it was 
found that 0.35 reservoir volumes of dry 
gas were required to vaporize the liquid 
accumulated while the pressure fell from 
3800 psi to 3400 psi. The well fluid flow- 
ing out of a single uniform stratum with 
100 per cent sweep efficiency would then 
change from wet to dry gas when 1.35 
reservoir volumes of dry gas had been 
injected. For 10 permeability variation 
and 75 per cent areal sweep the curve 
relating volumes of gas injected to reset 
voir gas in the well stream can be ap- 
plied if it is modified so that the volume 
of injected gas corresponding to any 
fraction of reservoir gas in the well 
fluid is 1.35 times as much as in dew- 
point cycling. The fractional reservoir 
volume which some dry gas has entered 
has the same relation to the total volume 
of gas injected as the area swept in dew- 
point cycling. The volume from which 
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For Medium Pressure Wells 


Larkin All-Purpose Forged Steel Tubing Heads, illustrated here 
in three basic types, are adaptable to any flowing, gas-lifting or 
pumping system. All standard and accessory parts are inter- 
changeable within the head body, providing easy conversion 
when varying conditions make necessary a change in the 
hook-up. Either mandrel o¢ slip-type suspension may be 
employed. 


All Larkin Tubing Heads are full opening and are rated at 4500 
p.s.i. test. The durable neoprene stripper provides ample blow- 
out protection during completion of work-over operations. 


For economical, efficient service during the entire life of your 
well, specify Larkin Forged Steel Tubing Heads. 





LARKIN PACKER CO., INC. ST. LOUIS, MO. 
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all the condensate has been removed is 


1 ; 
135 of this volume. 

The well fluid in this case is the 3400 
psi saturated gas. It contains 58.00 bbl 
of debutanized condensate per million 
cubic feet compared with 82.41 per mil- 
lion in the original dewpoint fluid. Fig. 
15 shows the content of commercial 
products per 1,000,000 cu ft of separa- 
tor gas for various mixtures of this gas 
with injected gas. 

When cycling becomes unprofitable 
and reservoir blow-down begins, a part 
of the reservoir has not been invaded by 
dry gas at all. It has, however, been 





depleted from 3800 to 3400 psi. The re- 
maining production will be that avail- 
able by pressure depletion from 3400 to 
400 psi, assumed in all cases as the pres- 
sure at abandonment. From another part 
of the reservoir all condensate has been 
removed, the gas in place is injected 
gas, some of it processed more than 
once. The difference between the con- 
tent at 3400 and 400 psi will be recov- 
ered without change in composition. 
The rest of the reservoir contains a 
gas saturated at 3400 psi and the reser- 
voir temperature and a liquid, varying 
in volume from all that would accumu- 
late in depletion of the original fluid 
from original pressure to 3400 psi at one 
edge to nothing at the other. This gas is 


1401 FEET - 732 HOUR RUN WITH ONE 
CHRISTENSEN DIAMOND DRILLING BIT 


This and hundreds of actual case histories mean one thing to 
you — experience, our experience to improve the bit and to 
better determine the right type for your specific drilling 


problem. 
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all retrograde gas and part of the vapor 
phase will condense as the pressure jg 
reduced. The recovery, which can be 
calculated from the equilibrium op. 
stants by dividing the partially swept 
volume into segments for which uniform 
average compositions are assumed, js 
nearly the same as that for the saturated 
gas in the wholly uninvaded volume ip 
the same pressure interval. In some 
cases, the assumption that only pressure 
depletion recovery would be obtained 
during blow-down from the wholly un. 
invaded part of the reservoir and from 
the volume invaded but still containing 
some unvaporized condensate is not 
strictly valid. If the production during 
blow-down comes only from the same 
wells which were producers during the 
cycling period, there will be further 
sweeping, but at constantly declining 
pressures as the injected gas expands, 

At 3400 psi the capacity of the wells 
to produce to a 2000 psi absorber was 
found to be only 42 per cent of their 
capacity at 3800 psi. This reduction in 
eapacity results not only from the loss 
of available drawdown, a function of 
the difference of squares of the reser. 
voir and well head pressures, but a sig. 
nificant reduction in the effective per. 
meability of gas caused by the accumu. 
lation of condensed fluid. 

The total volume of gas to be handled 
is greater than for dewpoint cycling, A 
larger plant of 105,000,000 cu ft per day 
capacity was used. Forty-two wells were 
needed to load this plant, the pressure 
of primary separators being 1800 psi. 

The method followed in calculating 
the recovery of each of the molecular 
components by continuous removal of 
the gas phase has been described. Ap- 
plication of data thus calculated, or 
more often obtained by laboratory in- 
vestigation of the behavior of a sample 
of the well fluid, to estimate cumulative 
recovery from condensate and_ other 
commercial products is well known, The 
capacity of individual wells will decline 
as the pressure falls, because of the 
change in fluid density, loss of available 
drawdown and the accumulation of hy- 
drocarbon liquid, which reduces the ef- 
fective permeability to gas. Declining 
gas phase viscosity is a partially com- 
pensating factor. In lean condensate 
reservoirs with low intersitial water the 
decline in effective permeability may be 
very small. For the present investigation, 
the relative permeability relations as- 
sumed, with the other factors, give a pro- 
nounced reduction in well capacity as 
the reservoir pressure declines, and the 
decline in rate of gas production or the 
cost of additional wells necessary t0 
maintain a given rate is a major €C0- 
nomic disadvantage of pressure deple- 
tion as compared to cycling at higher 
pressures. 

The relation of the gas/condensate 
ratio to the condensate recoverd by pres 
sure depletion is shown in Fig. 13. The 
total volume of gas to be processed is 
less than half of that to be handled in 
a cycling operation. An absorber plant 
of 50,000,00 cu ft per day was selected. 
The productive life for a plant of this 
size is only a little more than 17 years 
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ately low. In actual laboratory studies 
of some condensate fluids the gas vapor 
phase at pressures around 500 psi was 
found to be relatively richer. 1° 

The disadvantage of this method of 
operation is the excessively long time 
required to recover the condensate, and 
the consequent high total operating cost. 
This could be shortened somewhat by 
providing compressors and producing 
the wells to very low pressures, but this 
increases the investment and the ex- 
pense for fuel. 






























Summary 
Several possible methods of exploit- 
ing a gas-condensate reservoir have 
been investigated with a hope of deter- 





mining the most economical method. Al- 
though a hypothetical reservoir was as- 
sumed, it is typical of several existing 
condensate fields. The principle of ex- 
potential permeability stratification has 
been applied to the determination of 
recoveries during the cycling programs. 

Three possible methods of exploita- 
tion were investigated in detail: (1) 
cycling at the dewpoint until handling 
of the well fluid became unprofitable 
followed by “blow-down” to abandon- 
ment; (2) pressure depletion from 3800 
psi to 3400 psi, cycling at 3400 psi, and 
finally “blow-down” to abandonment; 
and (3) pressure depletion from the 
beginning. Cycling at 500 psi was in- 


vestigated but without estimating re- 
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covery by years. The economics of cy. 
cling in the pressure range between 
3400 psi and 500 psi was not investigated 
in detail. The results for the specific 
reservoir of this problem and the vari. 
ous assumptions made indicated that 
dewpoint cycling would be most proft. 
able. However, it is quite likely that fo, 
a different reservoir, different prices 
and different conditions than assume 
here, the results could be entirely 
changed. It is therefore concluded that 
each case should be investigated sepa. 
rately to determine the most economical 
method of exploitation. 


Conclusions 


For the particular reservoir and the 
conditions assumed, dewpoint cycling 
is the most profitable method of exploita. 
tion. For a sufficiently high price for 
gas with respect to the condensate and 
gasoline, either pressure depletion or 
low-pressure cycling would be more at. 
tractive. For this particular reservoir, 
the data presented in Table 2 and on 
Fig. 8 would seem to eliminate cycling 
at intermediate pressures as the most 
profitable procedure for all ranges of 
prices anywhere near those assumed. In 
mtermediate-pressure cycling a part of 
the gas revenue is realized early. The 
revenue from the condensate and the 
revenue from the remainder of the gas 
is delayed in comparison to dewpoint 
cycling. This delay could be avoided by 
increasing the plant capacity and the 
number of wells. With sufficiently higher 
prices for both gas and liquid products 
without comparable increase in drilling 
or construction costs this would be 
profitable. For the reservoir of the pres- 
ent problem the necessary price in- 
creases are quite improbable. 

This investigation has led only to the 
conclusion expressed by others who have 
investigated similar problems." No gen- 
eral rules can be given as to the most 
profitable method’ of cycling eondensate 
reservoirs. Each case must be investi- 
gated, and major changes in relative 
prices for gas and condensate will 
usually call for revision of programs in 
operation or contemplated. 
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Triangulation Method for Determining 


P 432.21 


Collapse Change Points in Casing Design 


Suggested procedure eliminates complex calculations 
and provides rapid selection tool for ordering string 


This paper presents a method for 
expeditiously and economically deter- 
mining collapse change points in a 
manner adaptable to conventional cal- 
culation methods. The method is a 
graphical solution obtained by con- 
structing a triangle defined by the pres- 
sure and tensile loading unique to each 
particular section of the casing design. 
Experience indicates considerable re- 
ductions in the amount of time required 
to design casing strings are possible. 


THE adoption of combination weight 
casing strings soon introduced the prob- 
lem of determining collapse change 
points in casing strings. This problem 
stems from the accepted theory of fail- 
ure by yielding, which indicates the re- 
sistance of a tube to collapse is reduced 
by tensile stress. There have been exten- 
sive writings in the past dealing with 
solutions to this problem. 

The determination of the change 
points is illusive because the collapse 
resistance of a particular casing is de- 
pendent upon tensile stress. Since the 
collapsing pressure is also a variable 
with depth, the problem resolves to de- 
termining a particular depth at which 
the collapse resistance, including the 
allowance of a suitable safety factor, is 
equal to the collapsing pressure. The 
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EFFECT OF TENSION, ON, CASING COLLAPSE 





EFFECTIVE COLLAPSE RESISTANCE - M's PS. 


FIG. 1. CONSTRUCTION. of triangle. Point A—Hydrostatic pressure of drilling fluid 
at bottom of casing string. Leg 1— Magnitude of reduction in hydrostatic pressure 
due to a 1000-ft rise in hole. Point B — Hydrostatic pressure 1000 ft above Point A 
Leg 2 — Magnitude of weight of 1000 ft of bottom section of casing. Point C — Weight 
of 1000 ft of casing. Point D— Collapse change point. Point E— Collapse change 
depth in hydrostatic pressure (divide by pressure gradient in psi/ft of drilling fluid 
to determine depth in feet). Point F — Total weight of casing suspended below change 


point (Useful as check). 


collapse resistance is an elliptical func- 
tion making the solution mathematic- 
ally rather complex.’ 

Several methods for determining col- 
lapse change points have been pro- 
posed. As indicated previously, the 
mathematical method is complex and 
time consuming. More recently, a 
method has been presented which re- 
quires a special chart? for solution, and 
there are undoubtedly other methods 
in use. Of those methods which have 
been investigated, some difficulty has 
always been encountered which has 
prevented the adoption of the method 
in place of the conventional, time-con- 
suming trial and error method. There- 
fore, the need for a faster technique 
adaptable to conventional calculation 
methods has remained. 

Such a method has been developed 
and is now presented. 


Triangulation Method 


The Triangulation method is a 
graphical solution to the problem. The 
basic tools required are a chart of 
curves of the variation of collapse re- 
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sistance with tensile load, such as are 
available in almost any casing manu- 
facturer’s engineering data book. 
Briefly, the problem resolves to deter- 
mining the intersection of two curves, 
one of which varies linearly, while the 
other approximates a portion of an 
ellipse. The linear curve relates the 
variation of hydrostatic pressure with 
hanging load, while the elliptical curve 
relates the variation of collapse resist- 
ance with hanging load. The technique 
is based upon the fact that both of the 
curves vary with the same physical 
parameters—pressure and weight. By 
plotting a linear curve of the variation 
of hydrostatic pressure with hanging 
load on the same chart with the curves 
of the variation of collapse resistance 
with tensile load, the collapse change 
points may be determined from the in- 
tersection of the two curves. The prob- 
lem, of course, is to determine the in- 
tercept and slope of this linear curve 


Construction of the Triangle 


The intercept of the linear curve 
with the pressure axis is readily deter- 
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mined since the hanging load is zero at 
the bottom of the string and the hydro- 
static pressure equals the drilling fluid 
pressure gradient times the depth. 

Slope of the linear curve depends on 
the weight of drilling fluid in the hole 
and the weight per foot of the casing 
below the change point being deter- 
mined. Therefore, the slope may be 
established by determining and plotting 
the magnitude of the perpendicular 
legs of a right triangle and connecting 
the extreme ends of those legs. 

The magnitude of the horizontal leg 
is taken equal to the decrease in hydro- 
static pressure in a 1000-ft rise in the 
hole. The leg is plotted from the inter- 
cept point described above. 

























Accurate 


under all conditions 
HYDRAULICALLY OPERATED 








la 


The magnitude of the vertical leg is 
taken equal to the weight of 1000 ft of 
the weight casing in the string immedi- 
ately below the change point being de- 
termined. This leg is plotted from the 
opposite end of the previously desig- 
nated leg of the triangle. 

By connecting the extreme ends of 
these legs, the slope of the linear curve 
applicable to that particular section of 
the string is established. The intersec- 
tion of the linear and elliptical curves 
defines the change point in terms of 
hanging load and hydrostatic pressure. 
The depth in feet may easily be deter- 
mined by dividing the hydrostatic pres- 
sure by the pressure gradient of the 
drilling fluid. 










































THE MARTIN DECKER TYPE “D” WEIGHT 
INDICATOR AND IDEAL TYPE “D’’ WIRE LINE 
ANCHOR COMBINATION is positively unaffected 
by temperature changes, leaks, or variations in fluid 
volume. 


More Sensitive —More Convenient 


A CONVENIENT WEIGHT INDICATOR which shows 
accurately the weight of the drill string di- 
rectly in thousands of pounds—the pull on 
stuck pipe—shows tight hole when making 
trips and the total load on the derrick. 


A BIT WEIGHT INDICATOR shows the driller di- 
rectly and accurately in thousands of pounds 
on a 4 to 1 magnified scale the Net Weight 
on the bit. 


A VERNIER WEIGHT INDICATOR graduated in 
1000-1b. increments is extremely sensitive for 
fishing, milling, cutting, etc.—showing varia- 
tions of as little as 25 Ibs. in 50,000. 


A SIMILAR RECORDER gives the engineer a per- 
manent record of each 24 hours operation. 


AN ADAPTABLE WEIGHT INDICATOR which 
can be mounted at the driller’s posi- 
tion or at the most convenient location 
where the slightest change in hook 
load can be interpreted. 














— BS DecKEn Com 





R R BIT a a T N TEXA 

IMPANY 19, CANADA ALGARY & EDMONTON. ALBERTA 

5 7 SOLD THROUGH THE NATIONAL 
THER RE »NIZEI JPP HOUSES 
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A Design Example 


The technique may be most readily 
illustrated by the use of a design ex. 
ample. As this example is to illustrate 
only the method of designing for col- 
lapse, the upper portion of the string, 
which is controlled by tension and 
burst, will not be considered. 

Assume it is necessary to design an 
11,000-ft, 7%s-in. protective casing 
string to set in 12.5 lb per gallon drill- 
ing fluid maintaining a minimum con- 
ventional collapse safety factor of 1.00, 
(It is possible to apply any collapse 
safety factor by using an equivalent 
mud weight determined as the product 
of the actual mud weight and the de- 
sired safety factor for collapse.) 

The hydrostatic collapsing pressure 
at the bottom of the hole is, therefore, 
11,000 ft by .650 psi ft or 7150 psi, 
assuming zero internal pressure. 

From API minimum values, it is 
found that 39.0 Ib per ft N-80 casing 
having a tabulated collapse resistance 
of 7530 psi is required at 11,000 ft. 

The resulting collapse safety factor 
is 7530 divided by 7150 or 1.05. 

To determine the depth at which 
33.7 lb per ft N-80 will set with a col- 
lapse safety factor of 1.0 by the Tri- 
angulation method, proceed as follows: 

1. Establish Point A, the collapse 
pressure at 10,000 ft at zero tensile 
load. 

Abscissa = 7150 psi 
Ordinate = -0- Ib 

2. Establish Point B, the collapse 
pressure at 10,000 ft (or 1000 ft up the 
hole). 

Abscissa = 7150 — 650 = 6500 
psi 
Ordinate = —0- Ib 

3. Establish Point C, the tensile load 
hanging below the 10,000-ft depth (or 
1000 ft up the hole). 

Abscissa = 6500 psi 
Ordinate — 1000 (39.0) = 39,000 
lb. 

4. Connect Points A and C witha 
straight line and extend the line, if 
necessary, to intersect the collapse re- 
sistance curve for 33.7 lb/ft, N-80 cas- 
ing at Point D. 

5. Read the coordinates of Point D. 

Abscissa = 5730 psi 
Ordinate = 85,000 Ib 

6. Convert the abscissa of Point D to 
feet by dividing by the drilling fluid 
pressure gradient. 

5730 psi divided by .650 psi/ft = 
8820 ft 

This is the depth at which 33.7 lb/ft 
N-80 casing will set with a collapse 
safety factor of 1.00, including the 
effect of tension on collapse. of 

7. Check the solution by determining 
the weight of 39.0-lb casing hanging 
below 8820 ft. 

11,000 ft — 8820 ft = 2180 ft 
2180 ft by (39.0 lb/ft) = 85,000 Ib 

Thus the solution checks with the 
ordinate of Point D. 

To determine the depth at which 
29.7 lb/ft N-80 will set with a collapse 
safety factor of 1.0 by the Triangula- 
tion method proceed as follows: 

1. Establish Point A’ equal Point D. 

Abscissa = 5730 psi 
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NEW YORK Chapter of Nomads’ October party was held re- 
cently, at Hotel Biltmore and was attended by 130 members and 
guests. A motion picture history of the Assam Oil Company, “The 
Digboi Story,” provided by E. V. Corps, their senior geologist, 
was highlight of the evening’s entertainment. Visitors at this party 
included the following: Seated: E. V. Corps, Assam Oil Company, 
India; G. Zalles, C.I.B.0., Bolivia; Carl Whigham, California- 
Texas Oil Company, Sumatra; L. P. Hulin, Hayward Tyler and 
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TEST WELL IN SICILY. Drilling has commenced at Vittoria, Southern Sicily 
where the D’Arcy Exploration Company, Anglo Iranian’s prospecting 
subsidiary, has a concession area. Photograph shows winching gear arriving 
at Vittoria enroute to the drilling site. 





Lumb, Marshall Head 
Northern Natural Offices 


Northern Natural Gas Producing 
Company has opened a new district of- 
fice in Billings, Montana, in the 
Ryniker Building at 7 North 33rq 
Street. It will be known as the Billings 
district office and will supervise ex. 
ploratory activity in Montana, North 
Dakota and South Dakota. 

The Bismarck, North Dakota, office 
of the company has been closed and 
personnel transferred to Billings. 

W. E. Lumb is district geologist in 
charge of the new office. Shirl Davis is 
district land man and geologists are R. 
= V. Moore and E. K. Beekly. D. G, 
Sse Mackay is scout and secretary for the 

es office is Miss Betty Ford. 

‘ Northern Natural also has opened a 
new district office in Denver, Colorado, 
Room 622 of the Railway Exchange 
Building at 909 North 17th Street. The 
Denver office of the company will 
supervise gas and oil exploratory actiy- 
ity in Colorado, Wyoming, western 
Nebraska, and northwestern New 
Mexico. 

Earl E. Marshall is district geologist 
in charge of the Denver office. Before 
being transferred to the new Denver 
office he was in the Omaha, Nebraska, 
office of the company. Marshall is a 
graduate of the University of Kansas, 
and University of Michigan, obtaining 
a MS degree. He is a former faculty 
member of the Kansas City Junior 
College where he taught geology. 


Left, 
W. E. Lumb 


Right, 
E. Marshall 
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Company, England; R. T. Myer, California-Texas Oil Company, 
England. Standing: Paul White, The Texas Petroleum Company, 
Venezuela; E. R. Desikan, Indian Consulate, India; Gordon Smith, 
Arabian American Oil Company, Saudi Arabia; M. Binet, 
S.N.M.A.R.E.P., France; Fritz von Estorff, Socony-Vacuum Oil 
Company; Jack Smith, International Cementers, Inc., California, 
E. C. Brown, Brown Drilling Company, California; J. David 
Cerkel, United States Geological Survey, Washington, D. C. 
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For maximum speed, capacity, long-run economy, 
Oil Well Supply Division, United States Steel 
Corporation, uses TORRINGTON Angular 
Contact Ball Thrust Bearings for all four 

models of its ‘‘oilbath’’ rotaries. 
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Reaching for Oil 


TORRINGTON Angular Contact Ball 
Thrust Bearings give you maximum load. 
capacity and rolling efficiency in rotaries. They 
are designed to handle highest thrust loads, plus 
radial loads imposed by the driving gear, as well as 
any off-center loading which may be developed by 
the rotating drill string. They keep tables centered 
at all times, cut friction to a minimum, permit 
deeper drilling at higher speeds. 

Equally important, TORRINGTON Angular Con- 
tact Ball Bearings are quality built for real long- 








. ) at higher speeds! 


run economy. Bearing alloy steels— 
carefully heat treated by the most 
advanced methods—assure excellent resistance to 
shock and wear. Machined, cast-bronze cages in- 
crease bearing life, hold down operating costs. 
Keep these facts in mind next time you specify 
rotary table bearings. Then specify TORRINGTON 
Angular Contact Ball Bearings—and see for your- 
self why it pays! 
THE TORRINGTON COMPANY 
South Bend 21, Ind. ° Torrington, Conn. 


TORRINGTON BEARINGS 


Spherical Roller © Tapered Roller « 
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Gulf Northern Pacific 
To Drill North Dakota Well 


LeRoy H. Hines, vice president-oil 
development, Northern Pacific Rail- 
way Company, announced an opera- 
ting agreement with Gulf Oil Corpo- 
ration in the Trotters area, Billings and 
Golden Valley counties, North Dakota. 
This area lies approximately midway - 
between the Sun-Phillips-Dynneson 
well in Richland County, Montana,.and 
the Amerada-Northern Pacific-Herman 
May No. 1 well in the Fryburg area, 
Billings County, North Dakota. 

Drilling of the deep test well under 
the agreement will be commenced im- 
mediately in Golden Valley County. 














MAKE MORE MONEY 
--With JENSENS 


Any oil man who has standardized on 
JENSEN PUMPING UNITS will 
verify the fact that JENSENS lift more 
oil at less cost. This means that wells 
equipped with JENSEN PUMPING 
UNITS are more profitable. 


If you are interested in making your 
wells more profitable, we believe that 
you'll write us for a catalog and prices 
on all 22 models of JENSEN UNITS. 
Or, perhaps you would like to see your 
‘dealer. In either case, do it today. 


JENSEN 


BROTHERS MFG. CO., Inc. | 


Coffeyville, Kansas, U. S. A. | 


Export Office: 50 CHURCH STREET | 
NEW YORK CITY 
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New Gas Lift Valve Introduced 


Cummings Inc. of Houston has introduced a new gas 
lift valve that applies a new basic operating principle to 
gas lift. Valve is casing pressure operated and has no 
moving metal parts. Its only moving part is an oil and gas 
resistant rubber sleeve that bends slightly to permit entry 
of gas into the tubing. Used in either intermittent or cop. 
tinuous flow, operation is determined by the gas injection 
rate at the surface. 

The valve is run in the tubing in the conventional man- 
ner with the highest pressure valve at the top. Prior to 
installation, the valve pressure chambers are leaded and 
then sealed by the cap screw at the lower end of each 
valve. This loading pressure is applied underneath a rub- 
ber sleeve that seals off both the gas entrance slots of the 
external sleeve and the exit slots of the finned retainer, 

Only 10 to 15 lb pressure increase in the casing annulus 
is necessary to open the valve to maximum flow port ca- 
pacity. Upon reaching this pressure, the valve remains in 
open position until the casing pressure drops to the open- 
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locity to close. 


7. Flow ports into the tubing offset each other and 
angle 20 deg from the vertical, reducing cutting or washing action in the tubing 
and also utilizing kinetic energy of the gas. 

8. In intermittent operation minimum amount of gas can be injected into 


the casing to lift load of fluid. 


9. In continuous flow operation, expanding orifice feature of the valve elimi- 
nates the need of small orifices in the valve. 


Schwab Aids in Completion 
Of New French Gas Well 


Carl Schwab, service administrative 
manager of Otis Pressure Control, Inc., 
Dallas, arrived in Paris recently to as- 
sist the government-owned Societe 
Nationale Des Petroles D’Aquitaine in 
the completion of a high pressure gas 
well. 

Schwab will supervise the French in 
the installation of various safety de- 
vices in the completion of the well. 
This well is in Southwestern France, 
and was drilled to a total depth of 12,- 
000 ft where a high pressure formation 
was encountered. Well has a well-head 
pressure of 7000 psig and produces gas 
with a high percentage of hydrogen 
sulfide, which makes it quite poisonous. 
The extremely high pressure and pres- 
ence of poisonous gas presented an 
unusual completion and production 
problem for the French company. 


Western Opens New Station 


A new technical oil well services sta- 
tion has been opened at Healdton, Ok- 
lahoma, by The Western Company, of 
Midland, Texas, it has been announced 
by H. E. Chiles, Jr., president. Western, 
according to Chiles’ statement, will of- 
fer in the new area its complete line of 
services and products including frac- 
turizing, acidizing, jet and bullet per- 
forating and radioactivity well logging. 

Cy V. Helm has been designated 
manager of the new district and will be 
assisted by Charles Pannill. 


ing point at which time the valve snaps shut. 

The gas lift valve incorporates the following features: 

1. Each valve can be used for either continuous or 
intermittent flow. 

2. No metal moving parts. 

3. A very small opening and closing differential with 
a bubble-tight seal. 

4. Extremely large flow ports can be used. 

5. Valve is built around a full-opening mandrel, rather 
than alongside the tubing. 

6. Check is a positive seal and does not require a ve- 
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Geological Field Trip Held 

The fourth annual field conference 
of the New Mexico Geological Society, 
was held recently. A short excursion 
was made to the Franklin Mountains 
near El Paso to examine Paleozoic 
rocks in that region. 


ARMITE 
DRILL COLLAR 


& TOOL JOINT 
COMPOUND 


NON-ABRASIVE 
ANTI-GALLING 

LUBES & SEALS 
PREVENTS WEAR 
JOINTS BREAK EASY 
LESS TONG BREAKAGE 
NON-CORROSIVE 


S 


LED-PLATE ANTI-SEIZE COMPOUND 


For Xmas Trees, Valves, Casing, Piping, etc 


ANTI-SEIZE SEAL 
NON-DRYING 

70% METALLIC LEAD 
PREVENT LEAKS 

FOR HI PRESSURE 
HI TEMPERATURES 


up r Nearest Agent 
ARMITE LABORATORIES 
6609 Broad St., Los Angeles 1, Calif. 


At Supply Store 
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DRESSER OPERATIONS, INC. 
Main Office: Whittier, Calif. —Export: Chanin Bldg., N. Y.C 
Plants: Whittier, Calif. —Dallas, Texas 
Branches in all major producing areas 
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WHAT'S DOING IN DRILLIN 


CANADA 


*% Amerada has an indicated oil zone 
of 94 ft in their recent completion in 
Alberta’s Sturgeon Lake area. The new 
well flowed at a rate of 470 bbl per 


day through a 12/64-in. choke on 
potential test. It extends the field 14% 
miles northwest and confirms the exist- 
ence of a rising reef structure trending 
northwestern. 

*% Bishop Oil Company has an- 
nounced that its fourth well on a 160- 
acre Crown Reserve lease in_ the 
Joseph Lake oil field of Alberta Pro- 
vince, Canada, has been placed in pro- 
duction. 

The well, Decalta-Bishop No. 3, is 
producing 39 gravity crude at the rate 
of 72 bbl per day from the Viking sand 
at the interval from 3311 to 3316 ft. 
* British American and Cities Service 
have completed their Clive 5-15 well 
in Alberta Province, Canada, for an 
initial potential of 576 bbl of oil daily, 
to provide the Clive pool with a %4- 
mile southeastern extension. 

The step-out was flowing 38.8 grav- 
ity oil through various chokes from the 
Devonian D-3 reef limestone, topped 
at 6270 ft. The well is approximately 
75 miles south of Edmonton. 

The Clive field was discovered by 
British American and Cities Service. 


CALIFORNIA 


*% Tide Water Associated Oil Com- 
pany announced the successful com- 
pletion of two additional oil wells 
on its leases in the Ventura Avenue 
field, California, bringing to 306 its 
total current productive wells in that 
field. 

Hartman No. 45 is flowing at the 
rate of 1345 bbl a day, net, of 30.1 
gravity oil from a depth of 12,991 ft 
in the D-8 zone. It is situated approxi- 
mately in central portion of the field. 

The second new well, known as 

Ventura Land and Water Company 
102, is located in the Eastern portion 
of the Ventura Avenue field and is 
flowing 666 bbl a day, net, of 33.6 
gravity oil. It was completed at a depth 
of 11,045 ft in the D-6 zone. 
* Union Oil Company has announced 
completion of its Simi 9-12 well in 
the South Tapo area of the company’s 
Simi Fee property for 813 bbl a day 
of 25.2 gravity crude oil. The well is 
producing from a depth of 2248 ft. 

This is the ninth well Union has 

drilled in this Ventura County field 
since the initial well was completed in 
February. The nine wells are produc- 
ing a total of 3150 barrels of crude 
oil daily. 
*% Union Oil’s Sansinena No. 8-B-1 
(Los Angeles County), discovered a 
new Miocene pool approximately one- 
half mile east of the main Sansinena 
producing area and was completed at 
a depth of 5325 ft, flowing 285 bbl per 
day of 27.6 deg gravity oil. 


B-128 


% Union’s Stearns No. 130 south o* 
Tonner Canyon area in the Br 
Olinda field (Orange County), was als 
a new pool discovery, completed i. 
shallow Pliocene sands for 295 bbl per 
day of 26.5 deg gravity oil, also flow- 
ing. Stearns No. 132 extended the Ton- 
ner Canyon producing area in a north- 
westerly direction with initial produc- 
tion of 335 bbl per day. 


LOUISIANA 


* A new record has been set by Shell 
Oil Company for deep production in 
its Weeks Island field, west of Frank- 
lin, Louisiana. 

The company’s Gonsoulin-Minvielle 
State Unit No. 2 well has been com- 
pleted at the interval 17,260-17,306 ft, 
flowing 141 bbl per day of 42.5 grav- 
ity condensate and 4,293,000 cu ft of 
gas on a 24/64 in. choke. 

With the Gonsoulin-Minvielle State 
Unit No. 2 well, Shell has set a sec- 
ond record for deep production at 
Weeks Island this year. Former record 
in the field was set by Shell’s Weeks- 
Gall Unit No. 1, completed in March 
of this year, about 1000 yd from the 
new deep producer, at a depth-of 
17,122. 

This latest deep producer at Weeks 
Island was drilled to a total depth of 
18,568 ft to bring the total of miles 
of hole drilled at Weeks Island to 
more than 347. So far commercial oil 
and gas accumulations have been 
found on all of the flanks of the two- 
mile diameter island, at depths ranging 
from 2094 to 17,306 ft. 

This new well brings the total of 
wells in the world currently produc- 
ing below 15,000 ft to 11, with 9 of 
these in the Weeks Island field of Lou- 
isiana. 


* Warren Petroleum Corporation an- 
nounces the completion of a south 
flank well on the Anse la Butte salt 
dome in St. Martin Parish. Completed 
through perforations at a depth of 8681 
ft, initial production on the well was 
451 bbl of 34 deg oil per day on a 
12/64-in. choke. 


Rotary Rigs Operating in Oil Fie 


Ids of United States and Canada* 


ENGLAND 





“= »x A shallow-bore drilling program to 


determine the underground structure 
in the Formby area of West Lanca- 
shire, England, has been started by 
Anglo-Iranian Oil Company’s pros. 
pecting subsidiary, D’Arcy Explora- 
tion Company. 

One test has already been completed 
at 900 ft and seven others will be 
drilled to approximately the same 
depth. The area being drilled is about 
one mile east of Anglo-Iranian’s pres- 
ent producing field near Formby. The 
small but constant production from 
this field, and ground seepages*nearby, 
suggest that the area is being actively 
fed from a deeper source. A second 
area to the west of Formby will be 
drilled later. 

Owing to the complicated under- 
ground structure of the area the usual 
geophysical and seismic surveys have 
proved ineffective in plotting rock for- 
mations. 


KUWAIT-SAUDI ARABIA 


* Ralph K. Davies, president of 
American Independent Oil Company, 
has announced the successful comple- 
tion and final testing of the third well 
in the Wafra field in the Kuwait-Saudi 
Arabia Neutral Zone. 

Situated a mile south and a mile 
east of the discovery, the well has been 
completed in the Burgan sands with a 
sustained productive capacity of 3000 
bbl per day. This substantiates the 
prospect of a large reserve in the 
Wafra structure and confirms earlier 
geological and geophysical indications. 
The company will develop the field on 
a one mile spacing pattern with the 
fourth well now drilling. 

A second rig is now enroute to the 
field to speed up the drilling and is ex- 
pected to be in operation there in about 
45 days. 

Meanwhile, all wells remain shut-in 
pending the completion of a pipe line 
to the Persian Gulf some 30 miles dis- 
tant, and terminal facilities, construc- 
tion of which is well advanced. 











Oct. 5 














Sept. 14 Sept. 21 Sept. 28 Oct. 12 

Pacific Coast 173 174 176 164 166 
Oklahoma 351 358 358 357 353 
Kansas tn 154 151 161 165 163 
Rocky Mountains . 275 264 Zie 276 288 
Canada ..... 177 132 182 176 177 
Ark-La-Tex . 179 193 186 182 190 
West Texas and New Mexico 475 486 472 490 492 
Gulf Coast 501 533 540 566 575 
Illinois ........ 148 150 156 153 153 
North Texas ... 315 308 314 326 323 
Total 2748 2799 2817 2855 2880 
*As reported to American ieaiaas of Oil Well Drilling Contractors by Hughes Tool Company. 


THE PETROLEUM ENGINEER, November, 1953 








n to 
‘ture 
nca- 
| by 
TOs- 
lora- 


leted 
l be 
ame 
bout 
pres- 
The 
rom 
rby, 
ively 
ond 
l be 


\der- 
isual 
have 

for- 


t of 
any, 
aple- 
well 
audi 


mile 
been 
ith a 
3000 

the 

the 
irlier 
ions. 
d on 
| the 


) the 
S €X- 
bout 


ut-in 
- line 
: dis- 
truc- 


da* 


et. 12 
166 
353 
163 
288 
177 
190 
492 
575 
153 
323 
880 


pany. 


—_— 





953 








logan #1 YAZOO CO., MISS., 
Union Producing Company 


Yet retarded set 





JOB DATA: Cementing casing in 
their Logan No. 1 Well, Yazoo Co., 
Miss., Union Producing Company 
found that 14,059 down, the bottom 
hole temperature was well over 
300°F. The formation was cooled by 
about an hour of mud circulation, and 
a slurry of 800 sacks of Unafio was 
sent down, then up, the long hot string. 
Hydrostatic plus circulating pressure, 
approximately 9,000 psi. Yet Unaflo 
went in place without a hitch! 


***‘UNAFLO” is the registered trade mark of the retarded oil-well cement 


WACO © KANSAS CITY © BIRMINGHAM © CHICAGO + NEW YORK « Export Distributor: United States Steel Export Co., New York 


ABOVE 300°F. 










BELOW 14,000 FT. 


x 







SUCCESSFUL CEMENTING under such un- 
usual temperature and pressure clearly 
proves one thing—under less severe 
conditions Unaflo cement gives a wide 
margin of safety! You can rely on its 
retarded set for plenty of extra time 
when delays crop up. That’s why it’s 
a good idea to insist on Unaflo Oil-Well 
Cement .. . every time. It protects 
your investment 3 ways: 

EASY PUMPING—Unafio’s high initial 
fluidity makes pumping easier right 
from the start. 

SUSTAINED FLUIDITY— Unaflo stays 


manufactured by Universal Atlas Cement Company 


went in place without a hitch! 


fluid and pumpable throughout the re- 
tardation period. It’s not just another 
“slow-setting”’ cement. The set is post- 
poned; gives ample time to get cement 
in place. 

HARDENS NORMALLY—Unafio, after 
its retarded period, makes a strong, 
tight seal, resistant to sulfate waters. 
SEND FOR FREE BULLETIN— gives lat- 
est authoritative tables of Unafio per- 
formance. Write: Universal Atlas Ce- 
ment Company (United States Steel 
Corporation Subsidiary), 100 Park 
Avenue, New York 17, N. Y. 








Universal Atlas Cement Company 





OIL-FIELD CEMENTS 


Unaflo Retarded Oil-Well Cement 
Resistant to Sulfate Waters 


Atlas Portiand Cement — Type | 
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Atlas Portland Cement—Type I! .- 
Resistant to Sulfate Waters 


Atlas High-Early Cement —Type !!! 


To obtain more information on products advertised see page E-61 


RETARDED 
OIL-WELL 
CEMENT 
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DRILLING 


OKLAHOMA 528 bbl of pipe line oil per day, no 
* A new Skinner sand field has been Water. Pumping equipment is being in- 
opened in Lincoln County, Oklahoma, _ Stalled. ‘ . 
by Sterling Oil of Oklahoma, Inc., at ¥%* In the Osage area, the Gross Drill- 
their Burchette No. 1. ing Company has extended the Bur- 
The new producing area is east of bank field to the east with its comple- 
East Payson field. Although both the tion in the Burbank sand. Initial test 
new and the old field produce from in this well indicated a producing po- 
Skinner sand, the new reserve is con- _ tential in excess of 1300 bbl a day 
tained in a section of the sand not through 7 in. casing. Total depth 
present in the old field which produces drilled was 2870 ft. 
from a different zone. % In the Northeast Little Chief field, 
While cleaning out, the discovery east of the south end of the major Bur- 
made 30 bbl daily, no water. Follow- bank field in Osage County, good pro- 





ing fracture treatment through per- duction has been found. It is thought 
forations 4232 to 4244 ft a tubing that this new strike will be the best pro- 
swab gage showed 22 bbl of new oil ducer in the Osage reservation since 


per hour during a 24-hour test to net before the war. 








LOW COST PUMPING! 


You have it if you use the proper 


MARTIN PLUNGER 


Grooved Bodies — Split Rubber 
& Duck Rings 


= 


Ll. te repairs for 4rd to 14th the cost of a new 
plunger. Only the rings are replaced. 


! 
- / 
* 4  —_— 
a 
cr 
pee 
* © 
; 
. 


2. Lasts for years. 


3. Gives longer runs and therefore less pulling 
cost. 


4. Saves 50% to 80% on barrel or tube cost be- 
cause of slow rate of wear. 


5. Increases production in many cases. 


Our 1953 Catalog explains the simple requirements for 
getting these results, Just drop us 
a line for a copy. 


Sold thru supply companies 
Field Representatives (Manufacturers Agents): 
H. G. Crider, Ardmore, Okla., Phone 2941 
J. L. Davis, Houston, Tex., Phone MO-4891 
Tom (W. D.) Hulett, El Dorado, Ark., Phone 3-4545 
John B. Leland, Wheatridge, Colo., Phone Arvada 489R 
Red (L. K.) Martin, Corpus Christi, Tex., Phone 2-5317 
Ellis Garlington, Jr., Tulsa, Okla. 


JOHN N. MARTIN 
MANUFACTURER 
Patent No. 9 W. Brady St., Tulsa, Okla. Tel. 4-9415 


Re20574 














TEXAS 


* Cities Service et al are assured of g 
second pay in its Payton No. 1 tes 
in the Payton pool of Pecos County, 
Texas. 

On a drill-stem test in the Connell 
sandstone (Simpson formation) be. 
tween 9815 and 9865 ft, the wel 
flowed gas at the rate of 3,575,000 
cu ft daily through a %-in. bottom 
and a %-in. top choke. The well pro- 
duced 25.5 bbl of condensate per 1. 
000,000 cu ft of gas. 

Operators are drilling ahead at 9887 
ft to the Ellenburger objective. 

First pay uncovered by the test was 
in the Devonian, when it flowed 5,000,- 
000 cu ft of gas daily on drill-stem 
test from 6768 to 6800 ft. Test was 
through a %-in. bottom and a one-in, 
top choke. Condensate production was 
at a daily rate of 115 bbl. 

The well blew out late in January, 
when drilling crew was changing bits 
at a total depth of 6780 ft. It flowed 
uncontrolled for a week. 


* In Andrews County, Magnolia has 
extended the Magutex multiplay field 
to the northeast with the completion of 
the No. 1-36990 University. The De- 
vonian producer was completed 
through perforations 12,528-12,541, 
After treatment with 6000 gal of acid, 
well was gaged at 210 bbl of 41.4 deg 
oil, no water, with a gas/oil ratio of 
747-1. Tubing pressure oil flow of 30/ 
64-in. choke was 60 Ib. Test is on a 
1931-acre block. 


* Also in Andrews County 3% miles 
south of Andrews, Fred Turner Jr.’s 
No. 1 Parker has been completed as a 
Wolfcamp producer. Flowing poten- 
tial was 348 bbl of 36.6 deg oil, no 
water, with a gas/oil ratio of 1201-1. 
Test was made on a % in. choke with 
production from casing perforations 
between 8556-8624. Five and one-half 
inch casing was set and cemented to 
the total depth of 8676. 


* Still further south of Andrews, 
Humble’s No. | T University treated 
Wolfcamp perforations between 9050- 
9080 ft with 5000 gal of acid. After 
cleaning, the well was gaged at 383 
bbl of oil in 17 hours on a 32/64-in. 
choke with a tubing pressure of 120 
lb and a gas/oil ratio of 492-1. The 
well was producing some 12 per cent 
BS & W. 


* In Young County, Cities Service Oil 
Company has extended the Langston- 
Kleiner pool with the completion of 
the No. 3 Davis for an initial produc- 
tion of 252 bbl of oil per day. The 
production was from the 3rd Garvey 
field between 3570-3580 ft. Test was 
through a 24/64 in. choke. 


*% On the Gulf Coast Humble has 
completed it’s No. 1-B O’Connor as 4 
flowing oil well. Tested on a small 
choke, yield was at a rate of 123 bbl 
per day of 36.6 deg oil. Production 1s 
through casing perforations from 
5866 to 5876. The discovery is being 
confirmed by the almost simultaneous 
completion of the Chicago Corpora- 
tion’s Lawrence O’Connor No. |, 4 
north offset. 
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JUNK CATCHER 


still the first name 


in junk recovery tools 


When the Globe Junk Catcher is run in 
on an emergency job, operators never 
question whether or not it will make a 
complete recovery...IT NEVER 
FAILS! They know and count on 
Globe’s dependable performance and 
how it frequently makes complete re- 


covery in one run. 


When emergencies occur, contact 





your local Globe Office... complete 


stocks are immediately available in 


all principal fields. 


Aas 
a 


Oli roolS 


Main Office and Plant: 
LOS NIETOS, CALIFORNIA 


Branches in all principal areas. Refer to your 
local Classified Telephone Directory for your 
nearest Globe Branch. 






EXPLORATION ACTIVITIES 








ROCKY MOUNTAINS 


* In Colorado considerable activity 
in the Black Hollow area of the Denver 
Julesberg Basin is noted. The Cali- 
fornia Company has reported swab 
tests up to 30 bbl of oil per hour from 
its No. | Union Pacific Railroad in 
Weld County. The well confirms the 
Lyons sand discovery of recent 
months. A second off-set location is 
being drilled and promise for consider- 
able additional activity is seen. Black 
Hollow is the second pre-cretaceous 
field in the Denver Julesberg Basin and 
apparently confirms the future im- 
‘ portance of this horizon as a drill 
target. 

* The final completion of Amerada 
Petroleum Corporation’s No. 1 May in 
the Fryburg area of Billings County, 
North Dakota, has been announced. 
This upper Madison discovery had an 
initial potential on a 18/64-in. choke of 
217 bbl of 40.6 deg oil per day. Com- 


pletion was from open hole from 9408- . 


9429 ft. Now in the process of con- 
firming the May discovery, the most 
significant of the Williston Basin tests 
off of the Nesson Anticline in the 
United States portion of the Basin, 
Amerada has tested in its No. 1 Logan, 
the zone from 9418-9451 ft. Reported 
recovery of test was 2000 ft of highly 
gas and water cut cushion and 1500 ft 
of highly oil and gas cut mud. The 
producing section in this well is ap- 
parently some 12 ft lower structurally 
than in the discovery well, but prom- 
ises to make a commercial producer. 

* The Texas Company announced 
striking its first production in North 
Dakota and the opening of a new oil 


TENIXTEPEC No. |, test well success- 
fully proved contention of Mexican oil 
engineers that “Faja de Oro” extended 


further shouthward. Wells No. 2 and 3 
confirmed the hypothesis, and Ezequiel 
Ordonez field is being groomed to 
become one of the major oil producers 
in Mexico. 
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producing area in McKenzie County, 
North Dakota, 11 miles south of 
Beaver Lodge field, Williston Basin. 
Texaco’s Government-Dorough No. 
1 flowed 320 bbl of 40 gravity oil and 
10 bbl of water through an 18/64-in. 
choke on a 24-hour test. Drilled to a 
total depth of 8937 ft, the well was 
perforated from 8791 to 8866 ft in the 
Mission Canyon limestone. Tubing 
pressure was 460 Ib, and a nominal 
quantity of gas was reported. 
*% In Wyoming the Southeast Sand 
Draw discovery being drilled by Sohio 
has been completed. Producing from 
the Tensleep, the well gaged in excess 
of 400 bbl of oil daily under swab. 
Tests of the Phosphoria showed com- 
mercial oil and of the Frontier, 3 to 
5,000,000 cu ft of gas per day. Ten- 
sleep oil gravity in this well is in the 
range of 22 to 23 deg. 


NEW MEXICO 


% Richardson and Bass No. | Fidel 
Federal, an Eddy County venture, has 
been completed in the lower Delaware 
zone. Drilled to a total depth of 15,611 
ft the well was plugged back and casing 
set to 11,991 ft. On test following frac- 
ture of the zone at 6890-6950 ft, the 
well flowed oil at a rate in excess of 45 
bbl per day. Location of this indicated 
strike is approximately 15 miles east 
of Carlsbad. 

*% In Lea County, Western Natural 
Gas Company has completed its No. | 
Edison for a daily flowing potential of 
840 bbl of 60 deg oil. Test was con- 
ducted through a '%-in. choke. Pro- 
duction is through casing perforations 
in 2 intervals from 12,482-12,680 ft 
and test was conducted following treat- 
ment with 1500 gal of acid. Drilled to 
a total depth of 12,757 ft, production is 
from the Devonian zone which was 
topped at 12,475 ft. This important 
wildcat well is about 7 miles southwest 
of Lovington and is fully 10 miles 
from the nearest Devonian production. 


EXPLORATION ROUNDUP 

* At least five developments of im- 
portance have transpired in the last 
month. Highlights in the exploration 
activities are seen in the final comple- 
tion of Amerada’s No. 1 May, a highly 
interesting test in the Fryburg area of 
Billings County, North Dakota, the 
Champlin Refining Company’s No. 1 
Dyer, a promising discovery in Wood 
County, Oklahoma, several important 
Ellenburger openers in West Texas, 
and the announced completion of a 
joint venture in which Gulf Oil Corpo- 
ration is the operator in Florida. This 
latter activity promises the opening of 
a new Sunniland promising structure 
and is of great importance to the state. 
Activity in Colorado has continued on 
a relatively high plane. Of particular 
interest was the discovery of more than 
50 ft of saturation in the Permian Age 
Lyons sand in the Black Hollow area. 


CALIFORNIA 

*% Interesting developments in Calj- 
fornia have included numerous im- 
portant extensions to the known fields. 
In the area of new discoveries, the 
General Exploration Company has 
completed a wildcat test near Bandini 
one mile west of the East Los Angeles 
field. The new well, the No. | CCMO. 
flowed at an indicated rate of 500 bbi 
of 38 deg crude per day. Production, 
controlled by an 18/64-in. choke, was 
from perforations in the interval 6277- 
6317 ft. 

* The Standard Oil Company appears 
to have brought in a new pool in ihe 
Edison area of Kern County. While 
testing the interval 5916-36, the 47-A 
Jeppi-Camp flowed at an _ estimated 
500 bbl per day rate producing 42 
deg. Although the wildcat is within 4 
mile of a Pyramid Hills producer that 
had an initial production for 300 bbl a 
day on completion last year, the Torey 
Canyon field of Ventura County has 
proved productive in the Eocene sec- 
tion through completion of Union Oil 
Company’s No. 92 Torey. Perforated 
liner was landed at 14,989 ft with pro- 
duction from intervals 12,737-13,479 
and 13,989-14,888 ft. 


OKLAHOMA 

*% The Champlin Refining Company's 
No. 1 Diamond on the Northern Shelf 
of the Anadarko Basin in Woods 
County has an apparently significant 
well in the Arbuckle. Testing the inter- 
val 6110-6113 ft, live gas surfaced in 
13 min and oil in 5 hours. Well was 
flowed for 7 hours and produced 24 
bbl of 43 deg oil with a surface flow- 
ing pressure of 75 psi. Additional drill 
stem tests of the Arbuckle zone indi- 
cated some 50 ft of saturated section. 
Shows of oil were also recorded in 
this well in the Simpson, the Viola, 
and the Mississippian. The drill stem 
test yield from the Simpson in the 
interval 5882-5890 was an estimated 
flow of 60 bbl of oil an hour. In Cleve- 
land County, the Continental Oil Com- 
pany No. 1 Cook, producing from the 
Wilcox through perforations 7181- 
7182 ft, has been tested to flow 240 
bbl of oil per day through a %-in. 
choke. 

Also in Cleveland County British- 
American’s No. 1 Price indicated a 
good well from the Bartlesville sand. 
Two hundred feet of 40-deg oil and 
100 ft of heavy oil and gas cut mud 
were recovered through drill stem test 
from 8069-8092 ft. 


* Phillips Petroleum Company 1} 
completing a Springer sand discovery 
well in the Southeast Bradley area of 
Grady County, Oklahoma. The No. ! 
Lack, which flowed 208 bbl of 43.9 
gravity oil per day through a small 
choke from the lower portion of an 
80-ft pay section topped at 9348 ft. 
The new discovery is six miles from 
the nearest Springer sand production. 





“Pr 


wa 


2 Core Lab 


Providing more reservoir revenue . . . through the production of more recoverable oil.” 
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agi OUT 
CHOKING SAND 


Excessive sand and sediment 
holds back your oil. For fast, easy 
clean out with fewer round trips 





and less down-time, use world 
famous Miller Sand Pumps. 
PUMP AND BAILER SIZES 
0.D.—2', 3, 3%, 44, 5, 5%, 
7 inches. Lengths: 20, 25, 30 ft. 
Composite Catalog Pg. 3433 


Write for descriptive price list. 
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MILLER SAND PUMP CO. 


General Offices, Box 4516 
OKLAHOMA CITY 9, OKLA. 


EXPORT OFFICES 
30 Rockefeller Plaza 


pump NEW YORK CITY 20, N. Y. paier 











La € ° ON DAR TECHNICAL CONSULTING 
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\ SERVICE, INCLUDING 
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Water Flooding 


E uipment 
Shallow Lease 


Shackelford County, Texas 
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EXPLORATION ACTIVITIES 





YEMEN 


% Announcements of Germany’s en- 
try into the Middle East Oil search has 
been made. According to reports, a 
Hamburg firm has entered into an ex- 
ploration and exploitation with the 
Imam of Yemen. The concession is to 
cover the entire 75,000 sq miles of ithe 
Arabian kingdom and grants German 
tirm a monopoly on developments. 


NORTH BORNEO 


*% Drilling is to be commenced in 
North Borneo on a site adjoining the 
British-protected State of Brunei, 
where the Seria Oilfield, largest single 
oil field in the British Commonwealth, 
is producing 35,000,000 bbl annually. 

Concession is held by Shell and 
covers about 1000 sq miles in 2 areas. 
At one of these, the Dent Peninsula 
on the East Coast, a technical party is 
carrying out a gravity survey. On the 
Klias Peninsula in the West, where 
wells have been drilled in the past 
without encountering oil in commercial 
quantities, it is planned to start a 7000 
ft test. 


MISSISSIPPI 


% The American Liberty Oil Com- 
pany in northeastern Pearl River 
County is completing what appears to 
be the first oil production in the area 
which has previously yielded gas and 
gas condensate. In their No. 1 Hatten, 
approximately 14% miles northwest of 
the Pistol Ridge field, they are testing 
the Eutaw sand, well known producing 
horizon of the state. Flowing on a 
8/64-in. choke from gas perforations 
from 7416-21, the well was producing 
an estimated 100 bbl per day. Tubing 
pressure was 850 psi and reported 
gas/oil ratio was 500-1. This ap- 
parently successful test was originally 
drilled to the lower Tuscaloosa and 
plugged back for its present comple- 
tion when no commercial shows de- 
veloped in the lower zones. 
TEXAS 
% Highlighted by Ellenburger discov- 
eries, Texas wildcatters reported a rea- 
sonably successful month. Andrews 
County was in the lead in the big lime 
exploration with Anderson-Pritchard’s 
Cowden, 13 miles southwest of An- 
drews. Completed from 48 ft of open 
hole with a total depth of 12,343 ft, 
the initial gage was 569 bbl a day 
through a 12/64-in. choke. Ellenbur- 
ger was topped in this well at 12,296. 
Magnolia’s Fasken No. 2, a long south- 
east extension to the recently com- 
pleted Devonian and Ellenberger Mid- 
land Farms discoveries, has been 
successfully tested through at least 50 
ft of Ellenberger pay. Reports of four 
tests of the zone are given below. 
12,593-612 recovered 2100 ft of oil 
in 2 hours 
12,612-627 flowed 2712 bbl of oil 
in 1 hour and 15 min 
12,627-638 flowed 40 bbl of oil in 
2 hours 
12,638-648 recovered 240 ft of oil. 
Operators are running liner for the 
completion attempt. 


% Cities Service et al No. 1 Payton, 
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gas-condensate discovery in Pecos 
County, has been tested with good re. 
sults from the Devonian. Drill stem 
gage from the interval 9815-65 was 
3,790,000 cu ft a day with a gas cop. 
densate ratio of 54,000 to 1. The dis. 
covery well is situated approximately 
three miles southwest of Grandfalls. 


% East Texas has a new field indi- 
cated in Camp County near Newsome. 
The No. 1 H. G. Hatley was drill stem 
tested from the interval 8178-94, re. 
covering 1900 ft of fluid with no water 
reported. This zone is known as the 
Pittsburg sand. The well had previously 
indicated as a Sub-Clarksville possibil- 
ity through the stem recovery of 290 
ft of 16 deg oil with 50 ft of oil cut 
mud on test of the interval 3854-57, 


LOUISIANA 

* The California Company has an- 
nounced the completion of a new dis- 
covery well in Lafourch Parish. The 
joint operation with the Superior Oil 
Company is the No. 1 Cloverly Corpo- 
ration in the Cutoff area. Tested on a 
9/64-in. choke, the well produced 308 
bbl of 33.1 deg oil per day. 


% In Cameron Parish, north of the 
Big Lake area, Kerr-McGee Oil Indus- 
tries has completed a new discovery 
well at their No. 1 LeBlue. Tested on 
an 8/64-in. choke, the well flowed at 
a rate of 348 bbl per day with a gas-oil 
ratio of 700 to 1. Production was 
through casing perforations in the in- 
terval 10,334 to 10,346 ft. An earlier 
drill stem test of a lower sand had in- 
dicated a gas condensate producer 
from 13,260 to 13,280 ft. 


FLORIDA 


* Completion work is under way in 
the apparently successful deep joint 
venture 40 miles west of Miami. Op- 
erated by the Gulf Oil Corporation, 
the wildcat has had successful drill 
stem test from the Sunnifield formation. 
Five feet of saturated Dolomite yielded 
2185 ft of clean oil and 365 ft of water 
with a strong initial flow of formation 
gas on a 12-hour test. Gravity of the 
oil was reported as 25 deg. Interval 
tested was 11,318-23 ft. The well was 
drilled deeper after test to 11,536 ft 
with additional shows below the tested 
interval being reported. This discovery 
is some 50 miles northwest of Humble’s 
Sunniland field. The Humble field was 
discovered in 1943 and development 
substantially completed by 1950. No 
other production has been discovered 
in Florida since then. 


KANSAS 


% The Texas Company has discovered 
an apparently excellent Simpson pay 
in eastern Kingman County. The No. 

1 Graber showed gas to the surface in 
10 min and flowed oil in one hour on@ 
drill stem test in the Dolomite from 
4460-4475 ft. Similar results were ob- 
tained in a second test from 4474- 
4482, although in this second test oil 
reached the surface 12 min after the 
tool was opened. The third test from 
4482-4493 ft proved at least 33 ft of 
saturation by surfacing gas in 8 min 
and oil in 40 min. 
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STANDARD 


OF THE 


PETROLEUM INDUSTRY 
Since 1905 
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type AN55 
CROWN BLOCK 


... built to stand up under the 
line speeds and loads applied 

by the largest drilling rigs. 

Ball bearings have been used 

to carry the thrust loads and 
further reduce the side drag on 
the sheaves. Heavy roller 
bearings carry the radial loads. 
The basic Regan design of a 
rotating inner race ring has been 
kept but the inner race ring of 
the roller bearings is mounted on 
the sheave hub. A bolt through 
the sheave hub pre-loads the 
ball thrust bearings and removes 
all side play from the sheaves. 
Positive lubrication to each 
bearing. Capacity — 600 tons. 
Write for informative bulletin. 
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SAN PEDRO, CALIF. 
FORT WORTH, TEXAS 


Exclusive Mid-Continent and 
Export Distributor: 
MID-CONTINENT SUPPLY CO. 
General Offices: Fort Worth, Texas 
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is chrome plungers. 
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The number of 
surface reservoirs 
on top portion of 
enlarged section 
is characteristic 
of Pacilite treated { 
















PACILITE 


(TRADE MARK) 


PLUNGERS 


FOR DEEP 
OIL WELL 
PUMPING... 


Bottom portion 
shows same 
surface .001” 
beneath finished 
surface. 2 








HAVE MILLIONS OF 
MICROSCOPIC PORES 


that actually 
soak up 
lubricants! 





Top portion of 
enlarged section 
shows comparison 
between depth 
and number of 
reservoirs at .001"’ 
beneath finished 
surface and .005" 
where controlled 
etching has elimi- 
nated veservoirs. 





| 





Pacific Pacilite process is a method of control etching a multitude of 
minute surface reservoirs to provide maximum retention of 
lubricants after the chrome plated plunger is ground to desired size. 
Result is much longer plunger life and virtual elimination of 

| sticking and galling. Pacilite treatment also relieves high tensil plating 


stress and reduces possibility of cracking or 
PACI | C shearing under heavy shock loads. For complete 
Bae) ‘ , ; ; m 
Wy, saa > IY , details write for Technical Bulletin No. 201. 
ao 
HUNTINGTON PARK, CALIFORNI- 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 
Offices in All Principal Cities 
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RUNNING TOUR WITH MEN IN THE INDUSTRY 








































>» Lewis McGuire has been promoted 
from assistant superintendent to super- 
intendent of Continental Oil Com- 
pany’s East Kansas production dis- 
trict. McGuire succeeds J. P. Neel, who 
has retired. A native of Fort Gibson, 
Oklahoma, McGuire attended Chilli- 
cothe, Missouri, Business College and 
joined Conoco in 1936. 


> Vincent W. Vandiver, exploration 
geologist for the Western division of 
Seaboard Oil Company of Delaware, is 
being transferred to Dallas, Texas, ac- 
cording to an announcement by N. A. 
Rousselot, vice president and manager 
of the Western division. Joining Sea- 
board in 1939, Vandiver has had num- 
erous assignments in California and 
has conducted initial investigations in 
the Rocky Mountain region. His new 
duties will be as assistant to R. A. Stehr, 
vice president and manager of explora- 
tion for Seaboard, with offices in the 
Continental Building, Dallas 1, Texas. 

Prior to coming to California, and 
after graduation from the University of 
Missouri, Vandiver was employed by 
Standard Oil Company of New Jersey 
and subsidiary companies. 


> Harry L. Berry has been named 
landman-geologist by Francis Oil and 
Gas, Inc., and H. G. Kaiser. A gradu- 
ate of the University of Oklahoma, 
Berry was formerly employed by Sin- 
clair, Foundation Oil, and Manshan 
Oil Company. 


> C. C. Forbes, president of Noble 
Drilling Corporation, since 1948, has 
been named chairman of the board of 
directors of the organization. New 
president will be P. M. Johns, Jr., 
Tulsa, vice president and treasurer. 
Forbes will continue as chairman of 
the board of directors of Samedan Oil 
Corporation and trustee of the Samuel 
Roberts Noble Foundation, Inc. Johns 
is a gradute of the University of Okla- 
homa, joining the Noble firm in 1933. 





J. H. Wilson 


P. L. Lyons 


> Paul L. Lyons of Tulsa, exploration 
manager for Anchor Petroleum Com- 
pany, and John H. Wilson of Fort 
Worth, exploration consultant and vice 
president of Piper Petroleum Company 
and Woodson Oil Company, are presi- 
dential nominees of the Society of Ex- 
ploration Geophysicists for 1954-55. 
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H. W. Bass 


> Harry W. Bass, Dallas, Texas, drill- 
ing contractor and independent oil and 
gas producer, was elected president of 
the Texas Mid-Continent Oil and Gas 
Association, at the second-day session 
of the association’s 34th annual meet- 
ing. Bass became the 14th president of 
the state’s oldest and largest organiza- 
tion of oil men. He succeeds Robert F. 
Windfohr, Fort Worth independent 
producer, who held the post two years. 

The same year he began hammering 
cable tools, 1919, Bass joined the firm 
of Champlin and Winkler. Six years 
later he formed the firm of Champlin 
and Bass as an oil operator and drilling 
contractor. 

The present Harry Bass Drilling 
Company operates 18 rotary rigs on lo- 
cations stretching from the Rio Grande 
to Peace River, Alberta. He formed 
Can-Tex Drilling Company, Ltd., in 
1941 for exploration in Alberta. He 
originated the first A-frame portable 
derrick in 1928. It is still in use. 

Bass formed the Trinity Gas Corpo- 
ration in 1939. He was one of the first 
to build a cycling plant in Texas. 

Bass is president of the Wilcox Trend 
Gathering System, Inc., a 150 million 
cubic-feet-per-day pipe line which 
gathers gas from the Wilcox trend of 
South Texas. He also heads Goliad 


R. F. Bennett R. B. Ross 


Nominated for vice president are 
Roy F. Bennett of Houston, chief geo- 
physicist for the Sohio Petroleum Com- 
pany and Ralph B. Ross of Pittsburgh, 
Pennsylvania, supervisor of geophysi- 
cal and structural geology of the geo- 
logy division of the Gulf Research and 
Development Company. 


THE PETROLEUM ENGINEER, November, 1953 





A. G. Carter 


H. H. Baker 


Corporation, which is now construct- 
ing two natural gasoline plants in South 
Texas to process 300,000,000 cu ft of 
gas per day. 

Amon G. Carter, Fort Worth, inde- 
pendent oil producer and publisher, 
and Hines H. Baker, Houston, presi- 
dent, Humble Oil and Refining Com.- 
pany, received the Texas Mid-Conti- 
nent Oil and Gas Association’s Distin- 
guished Service Awards for 1953. 

The Distinguished Service Awards 
are presented annually by the Texas 
Mid-Continent to an independent op- 
erator and to a major company repre- 
sentative for their outstanding contri- 
butions to Texas petroleum industry. 

In addition to his activities as pub- 
lisher of the Fort Worth Star-Telegram, 
Carter has been active in the oil busi- 
ness for many years. He supported the 
first proration move in Texas and was 
one of the leaders in the fight to obtain 
recognition for West Texas in the 
state’s proration picture, urging the 
across-the-board policy now employed 
by the Railroad Commission. 

President of Humble since 1948, 
Baker is a legal scholar and the author 
of several papers on conservation, de- 
pletion allowance, and the tidelands 
question, which are frequently-cited 
reference works. 


R. Brewer H. M. Thralls 


Candidates for secretary and treas- 
urer are Richard Brewer of Shreveport, 
district seismic supervisor for Atlantic 
Refining Company, and Hugh M. 
Thralls of Tulsa, vice president and 
director of Seismograph Service Corpo 
ration. He was with the Shell Oil Com- 
pany from 1934 to 1936. 













\ 


struct- 
South 
1 ft of 


, inde- 
lisher, 
presi- 
Com- 
Conti- 
Distin- 
3. 

.wards 
Texas 
nt op- 
repre- 
contri- 
dustry. 
iS pub- 
egram, 
il busi- 
ted the 
nd was 
obtain 
in the 
ng the 
ployed 


1948, 
author 
on, de- 
delands 
ly-cited 





ralls 


d treas- 
eveport, 
Atlantic 
igh M. 
ent and 
» Corpo- 
il Com- 





r, 1953 








NEW SERVICES 


ors 
NEW Ways 9. e NEW 10 


DoING THINS? 








Bh -Latese News About New Tools, Techniques and Services “ea 
i 
: Improved M-3 


, and Glass Jet 
BETTER RESULTS t Perforators, 


FROM PERFORATING 1 plus record 


I breaking efficiency, 
: get MORE OIL 
, in less rig time! 





McCULLOUGH 
PERFORATING SERVICE 


Improved money-saving, time-saving McCullough M-3 and Glass Jet Perforators 
get up to 25% deeper penetration—gain greater production through clean, 
uniform holes deep in the producing formation. 

Look at this world’s record for bullet perforating set by the M-3 Gun—7752 
holes in 73 hours for a fine well. A very substantial saving in rig time. 

Here’s another example. A 154’ Glass Jet Perforator with Steel Strip Carrier 
was run on tubing and fired electrically to successfully perforate a high pressure 
gas well. One hundred twelve jets were fired over a total of four intervals 
covering an area 149 feet. Total time on the job, including running the 
tubing—five hours. 

...and when we say “more oil,” here’s the story of 18 wells that were 
reperforated by McCullough—production after completing with other methods 
798 B/D; after reperforating by McCullough—3847 B/D; a production increase 
of 3049 B/D. These are only 18 of hundreds of similar cases. 


WHEN YOU SPECIFY McCULLOUGH YOU GET THE HARDEST SHOOTING BULLET 
AND JET PERFORATORS IN THE WORLD. 
SEND FOR YOUR COPY OF OUR FREE BOOKLET, “HOW TO GET MORE OIL” TODAY! 








PERFORATING, RADIATION LOGGING, AND FISHING TOOL SERVICE—ANYWHERE— ANYTIME 


Mc C U L L Oo U G H T Oo Oo L Cc Oo Na PA N Y SERVICE LOCATIONS: TEXAS: Houston, Snyder, Alice, Cisco, Corpus 


‘ z Christi, McAllen, Odessa, Tyler, San Angelo, Victoria, Wichita Falls, Luling 

5820 South Alameda Street, Los Angeles 58, California geaumont, Sherman, Midkiff, El Campo. OKLAHOMA: Okichoma City 

405 McCarty Street (P. O. Box 2575) e Houston, Texas Guymon, Healdton, Hominy, Wewoka. ARKANSAS: Magnolia. MISSIS 

Cable Address: MACTOOL SIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: Great Bend. WYOMING: 

EXPORT OFFICE: Los Angeles, California Casper. CALIFORNIA: Los Angeles, Avenal, Bakersfield, Ventura. LOUIS!- 

CANADA: Edmonton, Calgary, Grand Prairie, Alb.; Regina, Saskatchewan ANA Houma, Lake Charles, New Iberia, Shreveport. COLORADO: Sterling 
VENEZUELA: United Oilwell Service Co.,S.A.;Caracas,Anaco,Maracaibo NORTH DAKOTA: Williston. UTAH: Vernal. 
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RUNNING TOUR 


> Arthur P. Allison, district geologist 
for Sun Oil Company, has been retired 
after 23 years of service. Allison has 
been in Shreveport, Louisiana, since 
November, 1947, when he opened a 
district geological office for Sun. Join- 
ing Sun as a field geologist Allison was 
made a field clerk in the Henderson 
area, East Texas in 1931 and a year 
later went into the land department as 
a scout at Livingston, Texas. 

Allison was moved to Houston in 
1934 as a sub-surface geologist, was 
promoted to district geologist in 1935 
and stayed there until his transfer to 
Shreveport. 

Sun’s office will be given a local 
status and be under the supervision of 





D. C. Harrell, district geologist of Jack- 
son, Mississippi. Frank Craver is in 
charge of local activities now in Shreve- 


port. 


> Thomas P. Pike, California indus- 
trialist and oil well drilling contractor, 
has been appointed deputy director ot 
the Defense Department’s newly 
created agency to coordinate supply 
and logistics for the Armed Services. 
The appointment was announced by 
Charles S. Thomas, Assistant Defense 
Secretary. The new Defense Depart- 
ment agency has been set up to stream- 
line Army, Navy, and Air Force pro- 
curement and supply procedures and 
to trim expenditure when possible. 


WHEN Payload COUNTS... 





Actual photograph of a typical Otter 
cargo load, The Otters cabin measures 
16‘ x 4'6" x 4'6", or 345 cubic feet. 


The extremely high 
cargo capacity of 
the Otter means ap- 
preciably LOWER 
ton-miles costs. 


PAYLOAD vs. RANGE 
2431 Ibs. 300 miles 
2181 Ibs. 500 miles 
1806 Ibs. 800 miles 


All ranges include: 
10 minutes warm-up 
and take-off. 


Climb to 5000 feet. 


Fuel for 45 mins. flight 
at cruise power in 
reserve. 


We will gladly furnish complete information 


THE DE HAVILLAND AIRCRAFT OF CANADA, LTD 


AL STATION “I 


i 
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> Richard R. Von Hagen has been 
elected president of Lloyd Corporation, 
Ltd., succeeding the late Ralph B., 
Lloyd. Also announced is election of 
M. J. Dees of Ventura, California, to 
the office of vice president. Lloyd Cor. 
poration headquarters are at 944] 
Olympic Boulevard, Beverly Hills. 


> Jerald L. Stauss, Tulsa, of Falcon 
Seaboard Drilling Company, has been 
named vice president in charge of thé 
company’s operations in the Rocky 
Mountain area. 

Ted Law, president of Falcon, an- 
nounced that Stauss would be in com- 
plete charge of the Rocky Mountain 
operations in addition to his present 
duties as vice president of the Mid- 
Continent area and treasurer. 

Stauss, who has been with Falcon 
Seaboard since it was organized in 
1935, has worked in all capacities in 
the organization. He joined the drilling 
company after completing his business 
administration college course. 


>» Ford L. Johnson, manager of Sun 
Oil Company’s physical laboratory at 
Newtown Square, Pennsylvania, has 
been appointed acting director of the 
research and development activities for 
the production department. 

Johnson will have charge of direct- 
ing and coordinating the activities car- 
ried on in the various laboratories and 
field offices of the production depart- 
ment. 

Preston E. Chaney, manager of the 
production laboratory at Beaumont, 
Texas, will serve as assistant director 
in charge of exploitation. He will main- 
tain his headquarters at Beaumont. 

C. N. White has been appointed ad- 
ministrative assistant to Johnson, and 
will be situated at Newtown Square. 


>» C. S. Yust, toolpusher, Lovell Lake 
district, Gulf Coast division, Humble 
Oil and Refining Company, recently 
was promoted to assistant district 
superintendent of the Winters district, 
North Texas division. 

C. L. Sparkman, toolpusher, Potash 
district, Louisiana division, was trans- 
ferred to the Athens district, East Texas 
division, as toolpusher. 

Philip Mantor, who has been acting 


| assistant chief petroleum engineer in 


the petroleum engineering division, 
Houston, for the last two months, has 
returned to the Southwest Texas divi- 
sion office as assistant division petro- 
leum engineer. 

C. M. Carothers, returned to his 
regular assignment at Stratton as dis- 
trict supervising petroleum engineer 
after relieving Mantor in the South- 
west Texas division office as assistant 
division petroleum engineer. 

W. W. Kalteyer, district petroleum 
engineer, Imogene district, Southwest 
Texas division, resigned September | 
to go into business for himself. 

J. H. Cuthrell, returned to his regu- 
lar assignment as regional employee re 
lations manager of the Louisiana divi- 
sion after three months in the Houston 
office as acting assistant manager, ¢m- 
ployee relations department. 
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MONSANTO CHEMICAL COMPANY’S Avon, California, plant which began operations in October, 1953 
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Phenol, Acetone From Cumene 


Rapid growth of phenol demand gives bright 


outlook for synthetic product and new process 


PueNon (carbolic acid) is one of the 
oldest of the “modern” organic chem- 
icals. Derived from natural sources in 
its earlier history, it has advanced to 
synthetic routines, including the use of 
chlorinated and sulfonated interme- 
diates in which most of the phenol of 
recent manufacture consumes great 
quantities of chlorine and sulfuric acid, 
which agents form byproducts of nom- 
inal and uncertain value. 

Acetone is one of the oldest com- 
mercial products both as a chemical 
Intermediate and a general industrial 
solvent. Its original sources, in quan- 
lity, was by concentration from the raw 
liquor from destructive distillation of 
wood. More recently it was made from 
hydrocarbons by oxidation or by fer- 
mentation of corn, molasses, etc., or 
more generally by oxidation of i-propyl 
alcohol. 

Phenol is one of the most important 
of all organic chemicals, as solvent, 
chemical intermediate, disinfectant. 
tte. In 1952 total U. S. production of 
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phenol was nearly 364,000,000 Ib of 
which less than 25,000,000 Ib was nat- 
ural phenol, according to estimates, the 
remainder being synthetic. In the same 
year nearly 440,000,000 Ib of acetone 
was produced in this country, with a 
correspondingly small proportion of 
natural product. 

As of now this country has eleven 
phenol plants operating or building. 
Of these units four are sulfonation 
processes, three employ chlorination, 
one is a large-scale pilot plant for coal 
hydrogenation — with phenol as by- 
product — and three are building to 
use the so-called cumene process. One 
cumene process unit began operations 
this spring (May, 1953), in Montreal, 
Canada. (Refining and Petrochemical 
Edition, September, 1953, p. C-27.) 


Current Synthetic Phenol Processes 


Three major processes for phenol 
synthesis are now extant in this coun- 
try; one uses chlorination of aromatics 
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such as benzene—for primary phenol 
C,H.-OH — to monochlorobenzen¢ 
followed by hydrolysis with a water so 
lution of an alkali to yield phenol d 
rect. The same idea is employed by r 
acting benzene with sulfuric acid | 
give benzenesulfonic acid, C,H 
SO.H, which is hydrolyzed in simil 
fashion. Both these processes yield 
chlorine and sulfonic acid derivatives 
of ‘limited’ application and market 
value, and thus do not give satisfactory 
reduction of the cost of the mai 
product. 

More recently two organizatio 
have been carrying out intensive r 
search on production of phenols 
the hydroperoxides of aromatic deri 
tives route, such as cumene. The Dis 
tillers Company, Ltd. of England, pros 
ecuted ‘research on this method 
early as the late 1930’s. Working inde 
pendently ‘Hercules Powder and Allied 
Chemical and Dye have carried the 
work further, and Hercules has ol 
tained the American rights, patent, et 
of Distillers covering the basic opera 
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tions worked out by that company. 

Basically, the synthesis is carried out 
in three main steps; cumene is synthe- 
sized by the process perfected during 
World War II via Friedel & Crafts 
alkylation procedure, has the structure, 


H H 
C=C 
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CH 
H H 
(Cumene or i-propylbenzene). 
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By oxidation with air cumene hydro- 
peroxide is formed. This in turn is 
‘cleaved’ practically quantitatively into 
phenol, C,H,-OH, the hydroxyl, -OH 
going on the benzene nucleus in place 
of the i-propyl radical, and acetone, 
H,C-C-CH,. Nieuwenhuis* states that 


I 
0 
H 


| 
i-propyl alcohol, H,C-C-CH,, is the 


OH 


present main source of acetone, by oxi- 
dation of the hydrogen from the (OH) 
hydroxyl group. 

Alkylation of benzene with i-propyl 
chloride to form cumene follows the 
well known Friedel and Crafts reac- 
tion, with AICI, as catalyst. Beginning 
with this product, used in large quan- 
tities in the last war for a constituent 
of aviation fuel, as relatively impure 
alkylate phenol production calls for 
high purity cumene. Air is introduced 
into a reactor with cumene at about 
130 C (266 F), and the hydroperoxide 
is formed quantitatively, either in an 
inert solvent or in an emulsion of cu- 
mene and water using sodium-stearate, 
-lauryl stearate or -ricinoleate as emul- 
sifying agent. Theoretically the reac- 
tion should go to 100 per cent comple- 
tion for optimum results, but in practice 
it is found advantageous to arrest re- 
action when about one-third to one- 
half of the cumene has reacted to the 
hydroperoxide. 

This yield of hydroperoxide is segre- 
gated; in the presence of a catalyst such 
as sulfuric, p-toluene sulfonic, phos- 
phoric or acetic acids, and at elevated 
pressures, the hydroperoxide is broken 
into two products acetone and phenol. 
The crude reaction stream includes 
some 14 per cent phenol, 8.4 per cent 
acetone, 75.4 per cent cumene, 1.4 per 
cent methylstyrene and 0.8 per cent 
acetophenone.* Thus the yield of ace- 
tone is about .06 of that of phenol. 

The two byproducts, acetophenone 
and alpha-methylstyrene, the latter 
containing a double bond in the side- 
chain, affect somewhat the economics 
of the process as given later herein. 


*Two important recent articles from which 
most of the data given herein were taken are: 
Cumene Process, Etc,, . K. Nieuwenhuis, 
Chemical Week, May 2, 1953, page 30. Phenols 
From Hydrocarbon, Ete., H. I. Enos Jr. & 
J. R. Nixon Jr.—American Chemical Society, 
Chicago, IIl., Sept. 6-11, 1953. 
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Typical production shows 1 lb of 
phenol and 0.6 lb acetone for each 
1.5 Ib of cumene, plus 0.1 lb methyl- 
styrene and 0.06 lb acetophenone, high 
results in any large-scale organic syn- 
thesis. 

Phenol and acetone are concentrated 
by suitable fractionation procedures, 
and thus separated from each other 
and from the two main byproducts. 
The unreacted cumene is recycled. The 
methylstyrene is hydrogenated by well- 
known reactions to cumene and is thus 
recycled, or may be sold “as is” de- 
pending on price conditions. 

Fortunately, this process can be em- 
ployed not only with benzene (or cu- 
mene) as starting material but with 
toulene, xylenes, and similar homo- 
logues. Also, by the proper choice of 
intermediate aromatics several com- 
pounds may be produced, such as para- 
and mixed cresols, naphthols, hydro- 
quinone and resorcinol. Alcohols, ke- 
tones, and diperoxides may be formed 
also by this hydroperoxide-and-cleav- 
age reaction. p-Cresol is being made 
by Hercules in Mississippi; also, the 
same company is making resorcinol, 
i-propylphenol, and hydroquinone, in 
Georgia. 

Possibly the most far-reaching and 
important principle in this whole syn- 
thesis is that thereby a huge number 
of chemically and industrially impor- 
tant products can be made economic- 
ally. High yields of alcohols are made 
by reducing agents. Ferrous sulfate, 
Fe SO,, gives largely ketones. Interest- 
ingly enough, these hydroperoxides are 
strong catalysts for the polymerization 
of olefins. This reaction gave reason 
enough for the production of large 
quantites of cumene and other homo- 
logous hydroperoxides as catalysts in 
the “cold rubber’ process, announced 
after the end of World War II. 


Plant Cost for Phenol-Acetone 
Synthesis 


The latest estimate for the cost of a 
phenol-acetone plant,* for 50,000,000 
Ib of phenol, and 30,000,000 Ib of ace- 
tone annually is about $10,000,000; 
this figure does not include site costs. 
Additional costs include operating 
labor, repair labor, maintenance mate- 
rials and utilities, and 10-year devre- 
ciation charges, amounts to about 3.1¢ 
per lb of the co-products, acetone and 
phenol. The raw materials cost, here, 
is estimated at about 5¢ per lb of the 
final co-products. The value of alpha- 
methylstyrene may range from the 
market value of cumene, less hydrogen- 
ation cost to form the latter, to the ex- 
isting market price of 20-25 cents per 
pound. As of the summer of 1953 the 
market price of .acetophenone was 
about 75 cents per pound. Two factors 
affect its influence on the net cost of 
phenol-acetone synthesis—with greater 
quantities of the phenone available that 
price may hold, likely not; as counter- 
actant, with this material at lower 
price, many other uses for it may and 
probably will develop. Economics is 
the be-all and end-all of industrial 
chemical development. In the costs 
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outlined above, a nominal credited 
price of 10 cents per pound for both 
alpha-methylstyrene and acetophenone 
are assumed, for purposes of practica] 
calculation. Interestingly enough, with 
the existing acetone market price of 
8.5 cents per pound, phenol costs by 
the cumene process 7.2 to 8.3 cents 
per pound, depending on yield and by. 
product value. Added to this must be 
general overhead that runs 3.5-4 cents 
per pound. 


Factors Influencing Phenol Costs 


Another estimate of cost* considers 
the fact that phenol-acetone produc. 
tion this year, considering all condi- 
tions is on a sound economic basis, 
As of the first of 1953, the following 
plants* were operating or building: 








Capacity, Million 








estimated bbl 
Company and location operating building — Process 

Barrett Division, Allied 
Chemical and Dye, 

Frankford, Pa... 20 - Sulfonation 

Frankford, Pa....... - 30 Cumene 
Dow Chemical 

Midland, Mich... . 150 40 Chlorination 
Durez 

Tonawanda, N. Y.. 35 30 Chlorination 
Hercules 

Paulsboro, N. J...... 15 Cumene 
Monsanto — 

St. Louis, Mo....... 70 Sulfonation 

Avon, Calif. 30  Sulfonation 
Oronite 

Richmond, Calif... . 35 Cumene 
Reichold 

Tuscaloosa, Ala. 48 12 Sulfonation 
Carbide and Carbon 

Marietta, Ohio. .. 60 Chlorination 

Institute, W. Va. 3 Coal Hydrog. 


Total capacity . 383 195 


According to informed sources* cu- 
mene process may be expected to be 
producing 50-65,000,000 Ib of acetone 
per year by 1955. If acetone is to be 
considered a byproduct, the retum 
from.which is to be deducted from the 
overall cost of phenol, under existing 
conditions each pound of acetone will 
reduce the cost of phenol by 5 cents; 
for each one cent drop in acetone price 
this process loses 0.6 cents per pound 
of its cost advantage over the older 
processes. Estimates indicate that plant 
cost will average about $400 per ton 
of phenol per year. The Durez unit is 
said to cost about $426 per ton of 
phenol per year, using the chlorination 
process. Coal hydrogenation has not 
been carried on far enough to make 
safe estimates, it is believed. The Fisch- 
er-Tropsch hydrocarbon synthesis as 
installed at Brownsville (Carthage Hy- 
drocol) can produce about 7 Ib of ace- 
tone per 100 1b of butane converted to 
oxidation products; or about 10,000,- 
000 Ib per year. Output there has not 
come up to design values, up to now. 
Celenese uses air oxidation on natural 
gas in two Texas plants, Pampa and 
Bishop, on which definite capacity or 
production figures are not available. 
Cities Service has made oxygenated 
hydrocarbon products for many yeas 
at Tallant, Oklahoma. 

Altogether, the outlook for phenol 
and its manufacturers is bright and in- 
dicates increasing demand for this im- 
portant chemical. xt 
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MAIN part of Ft. Chadbourne plant. Pump house in foreground; in background two absorbers, reabsorber, debutanize: 
depropanizer, primary still, and secondary stil! 


Air Cooling Improves Economy ot 


New Gasoline Plant Operation 


Srruarep in the more easterly stretches 
of the “Great Texas Thirst” the Fort 
Chadbourne gasoline plant of Lone Star 
Producing Company handles raw field 
gas in an area where formerly the jack 
rabbit, cow poke, longhorn steer, and 
the wild Comanche ranged far and wide. 
Only vestiges remain of the old Fort 
where soldiers were stationed to hold in 
check the cattle rustlers, white and red. 
Crumbling ’dobe buildings on some of 
the old ranches activate imagination of 
the conditions that obtained here a cen- 
tury ago. Now dull civilization tends to 
oa the picturesque with the prac- 
tical. 

Designed for a throughput of up to 
30,000,000 cu ft of raw separator gas 
per day, it is at present processing some 
20-21,000,000 ft. From this throughput 
the plant at present is recovering a typi- 
cal yield of 48,000-50,000 gal of natural 
gasoline, and butanes, per day, of 
which 18,000-20,000 gal is natural gaso- 
line, and 30,000-34,000 gal is butanes 
for LPGas consumption. 


Air-Cooling Predominates 


Forced draft air condenser-cooler 
equipment is used largely in the design 
*Editor, Refining and Petrochemical Edition. 


ARCH L. FOSTER* 


of the plant, situated in an area where 
good process water is at a premium, 
but plenty of “atmospheric air” is avail- 
able, far from centers of industrial pol- 
lution and its attendant problems. 

Primary equipment employed in- 
cludes two high-pressure absorber tow- 
ers and one reabsorber unit. A primary 
and a secondary still tower, along with 
a depropanizer and a debutanizer tower 
complete the main battery. For gas com- 
pression three 1320 hp, 12-cylinder, 2- 
stage Angle compressors handle the in- 
coming field gas. while two 1100-hp, 10- 
cylinder, 2-stage units inject the residue 
gas back into the reservoir. The primary 
still condensers use atmospheric cool- 
ing, and the secondary still condensers 
are air cooled units. Air cooling’is used 
for debutanizer reflux condensers, and 
the depropanizer overhead is handled in 
atmospheric condenser-coolers. Air cool- 
ers are used also to cool the compressor 
engine jacket waters and the engine lu- 
bricating oils. 

One atmospheric cooling tower is em- 
ployed for interstage gas cooling on the 
compressors. Another atmospheric tower 
is employed to cool process streams 
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(either directly or as adjunct to ail 
coolers.) For “home” produced powe1 
two 375 kw generators are driven by 
540 hp gas engines. Jacket water and 
lubricating oil for these engines are 
cooled by air coolers; one set is in op 
eration, one standby in this power unit 

Three package-type water tube steam 
boilers, rated at 15,000 lb of steam pe 
hour each. are fired with residue gas 
and supply all steam needs for the 
plant. 

Water for the plant is obtained via 
pump and pipe line from Oak Creek 
Lake, water source for the city of Sweet 
water, 40 miles away. The pipe line is 
about six miles long, and the water is 
discharged into a settling tank, treated 
with aluminum sulfate as flocculant 
then with chemicals to purify it for 
plant use both in cooling towers and 
boilers. 

The plant has installed an outside 
(roadside) loading dock for truck load 
ing all products. Also, a railroad load 
ing rack is installed on the Panhandle 
& Santa Fe railroad, seven miles away 
for loading tank cars. 

A deethanizer tower, delivery of 
which was delayed, is going in to per 
mit the manufacture of commercial! pro 
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REABSORBER residue gas scrubber, left, with office FRACTIONATOR reflux accumulators in front, fractionation 
building in background. pump building in background. 


ge : pane as another LPGas product and the 
od fs new setup should be in operation be- 
fore October 1, 1953. Ginpoles for hoist- 
ing the new tower into place are seen in 
some of the accompanying photos of the 
plant. 


Flow of Gas and Product 
Streams 

Raw field gas is received at the plant 
at 50-60 psig. passes through the inlet 
scrubber and thence through two stages 
of compression it is boosted to 500 psig. 
The gas then goes to the absorbers to 
pass in countercurrent flow to the lean 
absorption oil. The residue gas from the 
absorbers is compressed to 1150 psig, 
cooled and sent to the fourth stage 
where it is compressed to 2750 psig, at 
which pressure it goes back to the field 











FRACTIONATION pump building, left 
photo; background, left to right, 
secondary and primary still, depro- 
panizer, debutanizer, with absorbers 
behind it. 











JACKET -water and iube oil ‘cooler for compressor engines. ENGINE jacket water coolers, in front of compressor building. 
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DISTILLATION unit, and fractionator, left, 


with compressor building in background. 





and right foreground 


THREE steam boilers supply all power and process steam required. 


and is injected into input wells to re- 
pressure the reservoir. 

The rich oil from the absorbers is 
transferred to the primary still via the 
heat exchangers, and part of its load of 
light hydrocarbons is removed in this 
still. The partially stripped rich oil is 
preheated again and sent to the sec- 
ondary still where the remaining hydro- 
carbons are taken out overhead. Strip- 
ped absorption oil then goes from the 
secondary still bottom to the shell side 
of the heat exchanger to preheat incom- 
ing oil to the primary still, then is 
cooled in atmospheric sections and sent 
to the lean oil surge tank. 

Incidentally, the two high pressure 
absorbers are designed to operate at 
200 psig. and the reabsorber at 175 


psig. The primary still works at 160 
psig and the secondary still at 80 psig. 
The depropanizer mentioned below op- 
erates at 250 psig and the debutanizer 
at 140 psig. The deethanizer now being 
installed will operate at 500 psig. About 
100 gal of lean oil goes to the reab- 
sorber per minute, and 200 gal per 
minute to the absorbers. 

The primary still overhead vapors 
pass to atmospheric condensers and 
then to the raw make-tank. Secondary 


still overhead passes to air cooled units - 


and to atmospheric coolers then to a 
rundown accumulator from which it is 
pumped to the raw make-tank. All raw 
product, charge, reflux, and rundown 
pumps are of the steam-driven recipro- 
cating type. 
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TABLE 1. Fort Chadbourne inlet gas 


composition. 
Mo. per cent G.P 
Methane 54.92 
Ethane 18.2] 
Propane 20.44 
Iso-butane "1.43 
N-butane. . ; 3.50 
Iso-pentane : 0.41 
N-pentane 3 0.45 
Heptanes plus 0.64 


100.00°; 


G.P.M. — (26* gasoline) 0.90 
Separator pressure 70-psig. 


TABLE 2. Typical distillation data or 
lean oil, butanes, and natura! 
gasoline streams at Fort 
Chadbourne plant. 


Natural gasoline 
Vapor pressure, lb Reid 13.8 


API gravity...... 84 

Initial boiling point 88 | 

End point...... 238 |} 

Recovery ; 95-f 
Butanes 


Vapor pressure, lb Reid 
Initial boiling point 
End point. . 

Lean oil (from system) 
Initial boiling point 210} 
5 per cent. 430 
10 per cent $7 
20 per cent 512 
30 per cent 52( 
40 per cent 53 


50 per cent 545 
60 per cent 551 
70 per cent 556 


80 per cent 560 
90 per cent 565 
| ae 604 | 
Recovery 96 
Residue . 2.5 
Loss 1.5 


The raw gasoline from the make-t: 
is picked up by pumps and is prese! 
sent to the depropanizer towel 
which propane and lighter go overh 
and back to the reabsorber tower wh 
it meets lean oil; the stripped overhe 
from this reabsorber goes to the se 
stage of the field compressors. Botto 
from the reabzorber—rich oil 
through heat exchangers to join the 1 
oil from the high pressure absobers a 
on through the system as desc1 
above. 

Bottoms from the depropanize: 
sent via preheat exchangers to the 
butanizer, butanes—LPGas—are t: 
overhead and without further treat 
sent to storage. Debutanizer botto1 
the natural gasoline finished pro 
and for 1953 summer output it 
14 lb Reid vapor pressure. 

When the new deethanizer towe1 
operation conditions will be changed 
recover the propane now lost to re 
Raw gasoline from make-tank will 
to this deethanizer tower and pro] 
for LPGas purpose will be recovere 
augment the total LPGas produ 
From Table 1 it is noted that the 
bined propane-butanes content of 
raw gas is 25 mol per cent, or a total « 
7.17 gal per 1000 cu ft of which buta 
now recovered, constitute only 1.50 
per 1000 cu ft. 

Table 2 shows typical compositio1 
distillation, etc.—of natural gasollii 
This gasoline is slightly sour and 
quires sweetening treatment to m 

“market specifications. The new deethat 
izer tower is expected to be in operati: 
the latter part of 1953. kk 
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SECOND UOP FLUID CATALYTIC CRACKER 
FOR BAY PETROLEUM CORPORATION... 
BUILT BY 











To obtain more information on products advertised see page E-61 THE PETROLEUM ENGINEER, November, 1953 
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On stream July 16, this new UOP Fluid Catalytic 
Cracking unit at the Denver refinery of Bay 
Petroleum Corporation is another outstanding con- 
struction project successfully completed by Procon. 


In addition to building this 3,500 barrel-per-stream PRO k ) N Drcorporalid 


day cracker, Procon also revamped polymerization PROCESS CONSTRUCTION 


and gas concentration facilities, modernizing exist- 1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


ing equipment for increased crude capacity. a 


This is the second cat cracker built by Procon for PROCON (Yroat Qrutam) 


Bay Petroleum, the first being at their Chalmette, —— seit ae 





La., refinery — an open indication of Bay’s confi- 
dence in Procon’s ability to handle the job efficiently 


and economically. ef DN 


1953 THE PETROLEUM ENGINEER, November, 1953 To obtain more information on products advertised see page E-61 




































A PETROLEUM refinery consists of a 
number of individual plants referred to 
as process units. Each of these units has 
a specific function, such as, crude oil 
distillation, catalytic cracking, lube oil 
treating, etc. All process units use elec- 
tric power in their operations, and the 
individual requirements range from ap- 
proximately 100 to 5000 KVA. The 
larger units, which constitute over 50 
per cent of our total power require- 
ments, present an average load in the 
range of 1500 to 3000 KVA. These larger 
units operate on a continuous basis, and, 
as a general rule, are shut down no 
more than once a year for maintenance 
(turnaround). Unplanned shutdowns of 
the units can be very costly. 
Satisfactory operation of modern 
process units in the Baton Rouge re- 
finery of the Esso Standard Oil Com- 
pany depends upon the uninterrupted 
supply of electric power. We are faced, 
therefore, with the problem of design- 
ing an electrical system which supplies 
power with suitable reliability. An ex- 
tensive study of various alternates by 
personnel of the Standard Oil Develop- 
ment Company and Baton Rouge re- 
finery resulted in the selection of a 
secondary selective type of system with 
automatic transfer of loads. This was 
felt to be the most satisfactory system 
based on economics, flexibility, and 
simplicity. This presentation deals with 
the details of the design of the electrical 
system for typical modern process unit 
utilizing the secondary selective scheme. 
Fig. 1 is a one-line diagram of the 
electrical facilities for such a process 
unit. For the purpose of discussion we 
shall consider the one-line diagram to 
consist of the four following parts: (1) 
Motor and motor control. (2) Turn- 
around and lighting circuits. (3) 2400 
and 480-v switchgear and transformers. 
(4) Relaying scheme for automatic 
transfer of load in the switchgear. 


Motors and Motor Control 


The majority of the motors in a 
typical process unit are integral horse- 
power sizes with ratings up to approxi- 
mately 600 hp. In most cases, motors 
rated 100 hp and above operate on the 
2400-v system and the smaller ones on 
the 480-v system. Explosion-proof motors 
are used in the process area as a gen- 
eral rule. Some weatherproof squirrel 
cage induction motors in larger sizes 


*Presented before Baton Rouge Section, 
American Institute of Electrical Engineers, 
1953, under the title “The Electrical Facilities 
for a Modern Petroleum Process Unit.” 
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are used outside the immediate process 
area. 

Starting equipment for these motors 
is normally general purpose equipment 
located in a building in a suitable area. 
For 2300-v motors, metal-clad drawout 
switchgear is used. Motor control cen- 
ters consisting of magnetic contactors 
and plastic case circuit breakers are 
used for 440 v. In some cases, it is de- 
sirable to use 440-v motors above 100 
hp, and in these cases 480-v metal-clad 
drawout switchgear is provided for 
motor control. 

The protective devices for 2300-v 
motors consist of thermal overcurrent 
induction time overcurrent, instantane- 
ous overcurrent, and induction time 
undervoltage relays. The thermal over- 
current relays are provided on the basis 
of their ability to match the heating 
curve of the motors and allow the maxi- 
mum utilization of these motors. The 
induction time relays are used to pro- 
vide overcurrent protection in the range 
of locked rotor conditions. The instan- 
taneous overcurrent relays are used to 
operate under fault conditions, and the 
induction time undervoltage device is 
used to protect the motor from pro- 
longed undervoltage. 

The importance of avoiding upsets in 
the operating process units by uncon- 
trolled tripping 6f major motors has led 
to our system of using the thermal re- 


P 762. 


Reliable Electric Power Essential to Processing* 


Although standard in most respects, special 
applications minimize effect of system troubles 


lays to sound an alarm. The operator of 
the unit can then take steps to remove 
the overload from the motor without 
causing an upset of the process. The 
other relays, however, trip the starter. 
but allow restarting if necessary. When 
the instantaneous relay trips the starter, 
it is presumed that a failure has oe. 
curred and a lockout device operates to 
prevent restarting. 

Protective devices for 440-v motors 
consist of standard low voltage bimetal- 
lic thermal overload relays, plastic case 
circuit breakers, and time delay under. 
voltage relays. The operation of the 
units is similar to that for 2300-v motors, 
except that the alarm system for small 
overloads is not used since the loss of 
a smaller motor in general does not 
cause a major upset of the process oper- 
ation. Another difference is that the cir- 
cuit breaker trips on either locked rotor 
or fault conditions and, consequently, 
“locks out” the starter. 


Turnaround and Lighting Circuits 


Turnaround and lighting circuits 
usually feed 480-v welding receptacles, 
120-v general purpose receptacles, 120+ 
lighting circuits, and 120-v instrument 
circuits. These circuits are combined 
into a unit of 480-v switchgear referred 
to as the turnaround center. 

The 480-v welding receptacle circuits 
are more or less standard circuits fed 
by a circuit breaker in the turnaround 
center, The receptacles are grouped on 
each circuit in such a manner as to 
utilize the circuit breakers to maximum 
advantage. 

A feature of the 120-v circuits is that 
distribution is made with 480-v feeders 
to various points throughout the unit. 
At these points dry type transformers 
are installed to provide 120-v power to 
a circuit breaker panelboard. This type 
of system gives substantial improve- 
ment in voltage regulation and control 
as compared to a system utilizing 2 
large lighting transformer in a central 
location. As a general rule, these 
480/120-v transformers range in siz 
from 5 to 10 KVA and are provided 
with two taps below rated voltage. 

General lighting circuits for outdoor 
areas consist of varying combinations of 
floodlights and 100-200-watt lighting fix- 
tures and are grouped on one or more 
electrically operated 480-v circuit break- 
ers in the turnaround center. This al: 
lows the use of a remote pushbutton 
station in the unit control house to con 
trol the general lighting. 
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Other lighting circuits, such as those ing, and (2) maintenance or inspection 
ysed for gage glass lighting, control can be scheduled independently of wea- 
house service, instruments, and 120-yv ther conditions. 
* convenience outlets, are fed from manu- Switchgear interrupting requirements 
g ally operated circuit breakers in the are reviewed carefully, and it is usually 
turnaround center. found that 2400-v transformers should 
’ be limited in size to 3000 KVA and 480-v 
Transformers and Switchgear transformers limited to 750 KVA. These 
Size of the main transformers is nor- two transformer sizes limit the interrupt- 
mally determined by the voltage drop ing duty to what we believe is the most 
occurring during a transfer of load from economical values; i.e., 50,000 KVA for 
one transformer to the other. The 2400-v switchgear and 25,000 amp for 
limitation at present is considered to be 480-v switchgear. | 
15 to 20 per cent drop in voltage, with As most of the installations are not 
all motors being transferred assumed designed to operate with the transfor- 
to be under standstill conditions. Oc- mers in parallel, it is considered neces- 
‘ator of casionally size of the transformers is sary to provide a positive interlock 
remove determined from load considerations, system. This is accomplished either by 
without and in this case the firm capacity of a electrical interlocks or a key operated 
's. The pair of transformers is considered to be mechanical system. 
— urd a cooled — = po of the —_, Relaying Scheme for Auto- 
which is approximately 125 per cent o : 
starter, the normal rating. matic Transfer of Load 
has oc. Some protection for the transformers in Switchgear 
rates to is aflorded by overcurrent relays in the For several years we have recognized 
switchgeai, however, primary protec- that a secondary selective system is the 
motors tion is obtained through the use of a most satisfactory type for our use. To 
»imetal- gas pressure relay mounted on the trans- make the system most satisfactory, it is 
HC Case former case. This is a device that oper- necessary to provide an automatic sys- 
under- ates on sudden changes of gas pressure tem of transfer. The scheme is basically 
of the in the transformer and supposedly is simple, however, our experience to date 
motors, capable of determining failures of a has demonstrated there are some prob- 
r small smaller magnitude than any of the con- lems which must be solved. Present de- 
loss of ventional relays. signs attempt to overcome these, but we 
€S not The switchgear used is of the metal- foresee the possibility of discovering 
3S Oper- clad drawout construction with air break additional factors in the future, since 
the cir- circuit breakers. Air break circuit our present calculations are based on a 
-d rotor breakers are used on the basis of ease more or less static basis rather than a | You can get the kind of 
yuently, of handling and inspection, for which dynamic basis. The following discussion gages YOU WANT 
lower maintenance costs are indicated. describes our present system of ac- ak | 
7 Metering is provided to maintain a mini- complishing automatic transfer. when you take your gage | 
ircuits mum of satisfactory records and test Conditions under which transfer problems to Jerguson. 
circuits data. Each panel is provided with an should occur are as follows: ‘al 
ptacles, ammeter. Each bus is provided with a (a) Loss of voltage on one bus. If you want a specia 
s, 120 voltmeter to register phase voltage and (b) Failure of one of the primary | gage or valve, or an 
Tument a set of voltmeters to register phase to feeders. adaptation of some lemese 
mbined ground voltages to indicate the presence (c) Failure of, one of the transfor- | gtandard one for a par- nero 
‘eferred of grounds. There is no necessity to mers. ‘cul , Pé G age r 
have a breakdown of energy require- (d) Manual switching. ticu ar need, we'll pre 
circuits ments, consequently, kilowatt-hour Conditions under which transfer | it to you. Our techni- 
lits fed meters are provided only for main should not occur are as follows: cally trained engineers have the ability, 
.around transformers to indicate total consump- (a) Loss of voltage on all busses. the know-how and the WILLING- 
iped on tion, To maintain a simple method of (b) Temporary voltage dips on one NESS ‘tch i : 
r as to recording load on the transformers, each or both busses. to pitch in and help you solve 
1ximum KWH meter is provided with a KVA (c) Bus faults. your problems, 
thermal demand attachment. Relay pro- Basically the system is initiated by 
is that tection, other than that involved in auto- time delay undervoltage relays, which Standard gages and valves, of course, 
feeders matic bus transfer, is in accord with operate when the voltage drops below | are available at Jerguson’s in the most 
1€ unit. standard practice. Particular attention | 85 per cent. Transfer should occur pro- complete and varied line offered any 
formers is given to the types and ratings of the vided that a fault has not occurred on the h , 
ower to relays provided to insure that coordina- main bus or a branch circuit, and volt- beeen 
ris type tion can be accomplished to the maxi- age has not been lost on the other bus. a a th ordi 
mprove- mum possible degree. This normally re- Fig. 2 illustrates this basic scheme. png Wee Ge 
control sults in the use of relays in the 480-v | When voltage is lost on bus A, the No. | "tY gages can be handled with Jer- 
izing 2 switchgear instead of direct trip over- 27 (undervoltage) relay operates at | guson special material and lined gages. 
central current devices. It is felt that this is one some later time and initiates the trip- ‘ b 
_ these of the most important aspects of design ping of breaker A and closing of the Write us about 
in size in the system, as much additional re- bus tie breaker C by energizing control | Your problems or 
rovided liability can be insured with no addi- relay 83. If, however, voltage on both requirements. 
ge. tional investment in equipment and only busses has been lost, the instantaneous 
outdoor a relatively small amount of additional undervoltage relay 27 I on bus B oper- 
tions of engineering effort. The relaying scheme ates and prevents operation of relay 83 
ting fix- for automatic transfer will be discussed and the transfer of load. c i a, i 
yr more separately. Past experience has indicated that a Siainaialiee ab Raeslde cod teak 
t break- Switchgear is normally of the indoor residual voltage exists on a bus feeding JERGUSON GAGE & VALVE COMPANY 
This al- type and is housed in a building. Two motors when the bus is disconnected V0 Hilo, Geecereliie’ 68. Mes 
hbutton reasons justify this action: (1) Cost of from the source. Should a transfer oc- pire in Major Cities . 7 
to con- weatherproofing sizable installations ap- cur when this residual voltage is sub- Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Proaches or exceeds the cost of a build- stantially out of phase with the source, Pétrole Service, Paris, France 
, 1953 
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13,800 V BUS 
SCHEME (right)- for automatic 
transfer system. 
FIG. 3. BASIC 
SCHEME (lower right) 
for automatic transfer 
backup protection. 
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FIG. 1. ONE-LINE 
DIAGRAM of the electrical 
facilties discussed in 

this article. 
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the resulting transient currents may be 
sufficient to trip overload relays. Con- 
sequently, it has been found necessary to 
provide an additional relay No. 27 R to 
determine when the voltage drops to 25 
per cent and prevent automatic transfer 
until this condition is reached. 

This basic scheme of transfer due to 
loss of voltage will satisfy all of the 
previously mentioned conditions. As 
mentioned, however, a gas pressure re- 
lay is provided to operate on a trans- 
former internal fault, and a control 
cable must be provided to allow this re- 
lay to trip the circuit breaker controll- 
ing the primary 13,800-v feeder. It, 
therefore, becomes a simple matter to 
provide a backup system to initiate 
automatic transfer for the conditions of 
(b) failure of one of the primary feed- 
ers and (c) failure of one of the trans- 
formers. This backup system substan- 
tially reduces the time required to 
transfer. 

Fig. 3 illustrates this scheme. Oper- 
ation is as follows when a feeder failure 
occurs and overcurrent relays trip the 
13.800-v circuit breaker: Auxiliary con- 
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480 V BUS A 


tacts on the 13,800-v circuit breaker 
energize control relay 86 A, which trips 
the circuit breaker on the transformer 
secondary and initiates transfer through 
relay 83. Relay 27 I is also used in this 
scheme to determine if voltage is avail- 
able on the other bus, and relay 27 R 
prevents transfer until the residual volt- 
age has decreased to 25 per cent. 

The operation is as follows when a 
transformer failure occurs: Gas pres- 
sure relay GP energizes relay 86, which 
trips the 13,800-v circuit breaker and 
energizes the transfer relay 83. When 
the 13,800-v circuit breaker trips, relay 
86 A is energized on all other switch- 
gear groups utilizing the feeder and 
transfer of those groups is initiated. 

Transfer scheme is arranged such that 
manual operation is required to restore 
normal operating conditions. To accom- 
plish this a key operated “Automatic- 
Manual” switch is provided that must 
be set to the “Manual” position. The 
control switches on the transformer 
secondaries can be then used to close 
incoming circuit breaker and _ simul- 
taneously trip bus tie circuit breaker. 


xs « ------ @----..<4----@----- at 


480 V BUS B 
FIG. 3. 


A manual transfer of load can be ac- 
complished, when the “Auto-Manual” 
switch is in the “Manual” position, by 
proper operation of a key operated 
selector switch and the control switch on 
the bus tie circuit breaker. In this case, 
closing the bus tie breaker automatically 
trips the incoming circuit — breaker 
selected. 


Conclusion 


This discussion of some of the details 
of the electrical system for a typical 
modern process unit should illustrate 
that the system is more or less standard 
industrial practice. As a result of the 
demand for reliability of electric power 
in a petroleum process unit, however, 4 
number of special applications have 
been devised. Always these special ap- 
plications have been on the basis of 
minimizing the effect of electrical sys 
tem troubles on the operation of the 
process. As a result, we feel confident 
that our present design practices wil 
give reliability commensurate with the 
demands of the refinery processing 
units. xt 
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6 Color-coded 
Temperature Records 
on one ROUND Chart 


THE MULTI-RECORD 
Electhenic DYNALOG* 


What convenience! What economy! 
You can record up to 6 related temper- 
atures on a single circular chart with 
this Foxboro Multi-Record Dynalog. 
Not only saves panel space, but sim- 
plifies comparison of records. There’s 
only one pen arm — yet all 6 records 
appear in different, distinctive colors. 
Bulletin 427-1 tells the complete story. 
(Bulletin 444 describes the Multi- 
Record Pneumatic Receiver ). Write for 
your copy. The Foxboro Company, 6411 
Neponset Ave., Foxboro, Mass., U.S.A. 

*Reg. U.S. Pat. Off 


Check these outstanding features ta 

INg co 

@ High speed recording — only 6 seconds @ No battery, no standardizing, no galva- lw . 
between prints for quick detection of nometer, no slide wire. 
process variations. @ Unmatched accuracy, lowest mainte- 

@ Uses convenient, low cost circular charts. nance, greatest convenience. 

e Each record line has its own distinctive, e@ Available with alarms or on-off control. 
non-smudging color. @ Thermocouple or resistance-bulb types. 


MULTI-RECORD DYNALOG 


REG. VU. S. PAT. OFF. 





FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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relations forum; F. M. Butler is at left. 


F. L. HUTTON, right, was presiding chairman of industrial 
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F. B. ODASZ, Paul Williams (WPRA technologist), and 
James C. Reed “talk it over” after Meeting. 












Mountain Refiners Show Problem Solutions 


APPARENTLY the fastest growing 
professional refining group in the realm 
of the Western Petroleum Refiners 
Association, a two-day regional meet 
at Casper, Wyoming, September 24-25, 
had crammed into it more hard- 
headed, practical technical and person- 
nel management facts than have been 
offered to the association’s member- 
ship there in many long moons. In the 
shadow of the Casper range, almost 
within sight of the reported snows in 
Yellowstone Park, within “smell” of 
the high-sulfur black crudes, and others 
not so black, of this unique mountain 
empire the refiners swapped ideas 
galore, spoke of successes, admitted 
difficulties chary of solution and sug- 
gested answers to many a puzzling 
question. 

And the industrial, or employee re- 
lations problems are none the less diffi- 
cult than are the technical, engineer- 
ing, and operating problems, even 
though mathematics and chemistry and 
engineering are more applicable to ma- 
terial problems than are the principles 


*Editor, Refining & Petrochemica) Edition. 


ED ZOBLE, director, industrial relations, 
The Texas Company, Casper, discusses 
a “hot point” during first day’s forum. 


ee 


ARCH L. FOSTER* 


of psychology and fair play to negotia- 
tions with employees in refineries. 
Communications and methods there- 
for appear to be of increasingly pri- 
mary importance, no matter whether it 
calls for radio to unite scattered groups 
of workmen over an extended area, or 
the transmission of ideas, principles, 
and proposals to several hundred plant 
staff men. Richard Crow of Conti- 
nental Oil discussed in considerable de- 
tail how his department goes about 
developing plant staff leaders; the 
psychology of development of leader- 
ship in employees who give promise of 
capabilities along those lines. A com- 
bination of directed activities and of 
“throwing them out on their own” may 
be given as rule-of-thumb principle 
that must be planned and carried out 
carefully to give some assurance of suc- 
cess. Discussion indicated also the idea 
and belief that without trained leader- 
ship within the staff, the organization 
cannot function efficiently. Earlier-day 
hit-and-miss methods of bringing along 
under-leaders, some of whom are to 
become top leaders eventually, are “out 
the window.” One of the fundamental 
principles of human relationships is 
indicated by Cities Service’s industrial 
relations director Fred M. Butler’s 
title, “Employee Relations by Opiates 
or Incentives.” Pointing out the essen- 
tial fallacy of utilizing the opiate route 
to alleviate a headache without any 
curative reaction, even with aggrava- 
tional results, Butler outlined methods 
of approach that show the best prom- 
ise for obtaining the results desired by 
both labor and management. 
Audible or visual signals in a small 
refinery may be adequate for communi- 
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cation between members of a working 
group but are not satisfactory for a 
large plant or one scattered over con- 
siderable territory, C. L. Rose pointed 
out. For such situations as Standard of 
Indiana’s sprawling Casper refinery the 
two-way radio solved the problem best. 
A base station with two remote con- 
trols, one in the machine department 
and one in the labor and transportation 
office is the nerve center. Add to this 
mobile units on service trucks, two 
“flat beds with tail lifts” and five others 
in different departments and the origi- 
nal installation or system was con- 
pleted. Subsequently other mobile units 
were fitted, one each for the welding, 
labor, labor-and-lube shift foremen 
and for light oils shift foremen, and 
finally another remote control for the 
base station was installed at the watch- 
man’s house at the main gate of the 
plant. The base station, at the plant 
vacuum still was connected to that 
unit’s emergency lighting system to 1n- 
sure uninterrupted power supply. 
This communications system is used 
for every conceivable purpose, and the 


J. C. REED, right, gives with “know-how 
of planned maintenance for mountain 
refineries; R. E. Howe, left, presided. 
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to this The petroleum industry has made good use of the “divide-and-rule” formula that con- 
ks, two quered kingdoms ...to win command of the giant powers hidden in nature’s oil. The 
e others industry’s process engineers have transformed American life by their mastery of petroleum’s 
1e Origi- secrets ... and fractionating has been their master key. 
ile unis These engineers’ ability to develop processes which break petroleum into its component 
welding, fractions has harnessed the “black gold” into a myriad forms of service. There have been 
foremen other important results, too. The gigantic motor industry ... America’s vast network of 
en, and modern highways... the services to motor travel—these are largely by-products of the 
= petroleum process engineer’s knowledge of fractional distillation. 
» of the For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
replant tion its great shops give to the petroleum industry, and to the many other industries 
to that which call on Sun Ship’s versatile engineering and construction skills. It has built... 
m to i for chemical and petroleum process engineers, and for refineries throughout the world 
ply. F ...the immense fractionating towers, pressure vessels, special machinery and heavy 
poi equipment they require. The 95’7” crude tower shown in the photograph, ready for 

shipment, is a representative example. 

Sun Ship’s services will continue to keep pace with the giant strides made by the nation’s 
ow-how" industries in the engineering progress which is steadily building a greater America 
nountain 
presided. 
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SHIPBUILDING & DRY DOCK COMPAN Y 
ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
25 BROADWAY e NEW YORK CITY 
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Nigtt and day the clock around, week after 
week, month after month. NATIONAL AIROIL 
Tandem Combustion Units ceaselessly assure 
“continuous operat.on”’ for petroieum heaters in 
refineries throughout the Nat.on and the world. 
YOU will realize higher profits from YOUR oil 
heaters when Tandem Combustion Units are 
spec.fied. 

NATIONAL AIROIL has a complete line of 
Oil and Gas Burners and Furnace Equipment 
for every requirement. 


CHEM-PETROLEUM DIV. 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1259 Sedgley Ave., Philadelphia 34, Pa. 





Southwestern Division: 2512 So. Blvd., Houston 6, Texas 








REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
of and gas lines. Sizes: 2" to 13” inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, 


C-16 


INDIANA, U.S.A. 
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SPEAKERS on second day of WPRA meeting in Casper, Wyoming, September 
24-25 were C. L. Rose, general foreman, electrical department, Standard Oil 
Company (Indiana), Casper; J. S. Corlew, technical assistant, Sinclair Refining 
Company, Sinclair, Wyoming; F. B. Odasz, assistant director, technical service, 
Husky Oil Company, Wyoming; J. C. Reed, vice president, procon division, 
Universal Oil Products Company, Des Plaines, Illinois; John W. Teter, director, 
catalysis research division, Sinclair Research Laboratories, Harvey, Illinois. 





INDUSTRIAL relations forum panel, Casper WPRA meeting, September 24 were 
W. H. Montgomery, manager industrial relations, Socony-Vacuum Oil Company 
Inc., New York City; R. R. Crow, director, personnel development 
Continental Oil Company, Houston, Texas; F. M. Butler, director, industrial 
relations, Cities Service Oil Company, Bartlesville, Oklahoma, 





time-saving appears incredible when 
considered in terms of non-radio days 
experiences. In normal use “it func- 
tions smoothly and easily—so smoothly 
that in a short time its effect is scarcely 
noted, but under emergency or abnor- 
mal conditions it can and should 
achieve spectacular results,” said the 
speaker in summing up its value in an 
extended, busy plant. 
Statistical Methods and 
Management 

Modern statistical methods may be 
applied in literally every department of 
a refining company, says Frank Odasz, 
Jr., assistant director of technical serv- 


ices for Husky Oil Company. In nine 
company departments, including tral- 
fic and finance, Odasz mentioned 2 
major applications of statistical 
methods for the simplification and 
efficiency-boosting of the departments 
operations. Engineering is credited with 
four applications, equipment design, 
process operating conditions, quality 
specifications and evaluation of new 
processes. Manufacturing can use these 
methods in quality control and process 
inspection; research and developmen! 
has five points to be filled by these 
methods; sequential analysis, predic: 
tion equations, experimental data 
analysis, experiment planning and 
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Solvents can’t start trouble 


* 


has no sea 


..- because a 





Because there is no seal, trouble just doesn’t have a chance to start 
in a Chempump. There are no mechanical seals to fail. No stuffing 
boxes to pack or adjust. No lubrication required. The combined 
rotor and impeller assembly is the only moving part and it can be 


replaced quickly and easily .. . without breaking piping connections 


You'll have no fluid losses from a Chempump either. Toxic 
hazardous or valuable fluids can’t escape. Besides protecting you! 
plant and personnel, the enclosed design protects the fluid from 
external contamination ...an important consideration for vac- 
uum applications with flooded suction. 


The Chempump is available in 4, 34, 1, 2, and 3 horsepower 
sizes... open or enclosed impeller. Standard materials are cast 
iron, 300-series stainless steel or Monel. Special materials available 
on request. 






For complete information and performance data, clip the coupon 
and send it in. 
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CHEMPUMP CORPORATION °« 1300 E. Mermaid Lane ° Phila. 18, Pa 


CHEMPUMP CORPORATION = 1300 E. Mermaid Lane * Phila. 18, Pa. 
| Please send complete Chempump performance data. 
*Chempump is the result of experience | 
gained from over 15,000 field " REET eee eee eee eee Pn tetitsecw eon 
installations on seal-less pumps. | 
| TT ee 
| Re atc atc an eae ica alis vate rasan aeiatinieinierninsan tibet 
Rh sins: vats akin ies ands weber aeccs"bake OE GET See SR ee ee See Se Sad GE ae a sce 
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evaluation of test methods, all impor- 
tant functions and/or operations of a 
research organization. 

These methods eliminate or mini- 
mize at very least the haphazard, hit- 
Or-miss methods generally employed to 
reach conclusions, methods that do 
not have any accurate routine for meas- 
uring the reliability of an estimate. 

And this is the field of endeavor for 
statistical methods; “Statistics will 
never improve your data,” says Odasz, 
“it only improves your estimates; . 
call in an expert when help is needed.” 
An instance is given wherein manhage- 
ment found by these methods that the 
company had an 80 per cent chance to 
make 91. per cent on an investment; 
but only a 20 per cent chance to make 
131 per cent! 


Catalytic Reforming 

Said to be outstanding among naph- 
tha-reforming catalysts is the new 
platinum-bearing catalyst, RD-150, de- 
veloped by Sinclair Research Labora- 
tories, Inc., and Baker and Company, 
Inc., and now having a 16,000 bbl per 
day reformer built for its use at Sin- 
clair Refining Company’s Marcus 
Hook, Pennsylvania, refinery. As out- 
lined by J. W. Teter at the Casper meet- 
ing, who co-authored the paper with 
B. T. Borgerson and L. H. Beckberger 
of Sinclair Research, the two major ad- 
vantages of this catalyst are (1) a high 
ratio of paraffin cyclization (aromatiza- 
tion) and (2) the ability to be regener- 
ated with a stream of *‘ ‘diluted™ air. 


With high aromatization ratio the yield- 
octane rating relationship is high and 
advantageous, especially when process- 
ing highly paraffinic stocks, the most 
difficult to upgrade in quality and high 
yields simultaneously. 

Operating on various feedstocks with 
paraffin contents ranging from 34 per 
cent to 65 per cent, and so operating 
as to produce reformate of the same 
clear (neat) and leaded octane range 
(clear 85 to 95 O. N. with 3 cc. TEL, 
94.6 to 99.6 O.N.) yields ranged from 
91.7 per cent at 85 O. N., to 85.8 per 
cent at 95 O. N. for a low paraffin 
Venezuela stock. For a 65 per cent 
paraffin Kuwait stock the correspond- 
ing yields are 85.6 per cent for 85 O. 
N., to 75.6 per cent for 95 O. N. These 
results are obtained on continuous op- 
eration at 500 psig pressure, Teter 
stated. 

At 200 psig on regenerative opera- 
tion the yields are better for the same 
stocks and “neat” octane number rat- 
ings. Venezuela showed 91.8 compared 
to 91.7 for continuous, 500 psig oper- 
ation, and 86.8 per cent as above 85.8 
for the continuous job. Kuwait stock 
shows even better at 200 psig regener- 
ative runs, 86.8 per cent over 85.6 cs 
O. N.), and 81.2 per cent as above 75.6 
when making 95 octane number “neat.” 

For aromatics production, the Vene- 
zuela stock tested shows 14 per cent 
benzene, 8 per cent toluene from a C, 
fraction; 28 per cent toluene and 15 
per cent mixed xylenes from a heptane 
fraction, and 4 per | cent toluene, 33.4 
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per cent xylenes and 18 per cent C, 
aromatics from octane fractions. The 
C, product will contain trimethyl ben- 
zenes, methyl-ethyl benzenes, n- and 
i-propyl benzenes (i-propyl benzene js 
cumene). As high as 57 per cent ben- 
zene is made from a California C, 
(hexanes) fraction, 46 per cent of 
toluene from the heptane fraction and 
50 per cent xylenes from the octane 
cut. Even Mid-Continent stock shows 
a 50 per cent yield of benzene from the 
hexanes stream from the crude. 
Catalyst regeneration is carried out 
by dropping the reactor pressure and 
purging the system with an inert gas 
(flue gas?), leaving the inert gas in the 
system and recirculating it with a com- 
pressor while adding a measured pro- 
portion of air to burn off the carbon 
collected on the catalyst. Afterward 
hydrogen or recycle gas is begun in re- 
circulation. up to mild pressures and 
operation resumed by introduction of 
naphtha and processing “at mild con- 
ditions,” to get under way again. 


In general, catalyst cost per barrel of 
reformate ranges from 3 cents to 10 
cents, depending on feed stocks, octane 
produced and other factors. An over- 
all operating cost of 21 cents per bbl, 
2 cent per gal, was presented by the 
authors as typical. The catalyst is 
manufactured by Baker and Company, 
at Newark, New Jersey, and process 
design is offered by M. W. Kellogg 
Company with or without regenerative 
facilities. ket 
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Distillation and reforming units at Shell’s Berre, France, plant 


French Plants Make 
Alcohols, Solvents, Detergents 


Isopropyl alcohol, acetone, ‘‘Teepol”’ (detergent from wax) produced 


in two new French petrochemical plants, from the refinery olefins 


ls 1935 Shell Chemical Corporation 
erected installations at Martinez in 
California for the manufacture of iso- 
propyl alcohol and acetone from propy- 
lene. The following year witnessed the 
construction of a plant at Dominguez 
near Los Angeles for making deriva- 
tives from acetone such as diacetone 
alcohol. By 1939 this corporation’s units 
were producing methyl isobutyl ketone. 
All these solvents have also been in pro- 
duction for an appreciable period at 
Stanlow, Cheshire, England. 

In October 1951, a plant, operated 
by Societé Shell Saint-Gobain, started 
manufacturing ‘“Teepol,” a synthetic 
detergent, at Petit-Couronne near 
Rouen. While seeking in the inter-war 
period of methods of preparing higher 
alcohols from unsaturated long-chain 
molecules the idea was conceived by 


V. S. SWAMINATHAN 


the research workers of the Royal 
Dutch-Shell Group in Amsterdam that 
synthetic wetting agents could be manu- 
factured from them. In due course, a 
process was developed for the commer- 
cial production of synthetic wetting and 
cleaning agents from crude paraffin was 
procured as a byproduct of lube oil re- 
fining. This wax consists almost wholly 
of straight chain molecules of great 
length. By means of the cracking proc- 
ess developed for this purpose the 
chains are shortened and olefines ob- 
tained from the paraffin molecules, 
which, in contrast to the olefines from 
cracked gases, have a longer chain and 
are not gaseous but liquid at normal 
temperature and pressure. Industry 
uses these as base material for the pro- 


EXCLUSIVE 
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duction of synthetic detergents and we 
ting agents. 


Detergents from Wax 


In 1939 a start was made with t 
building of the first Teepol plan 
Stanlow in England, and it was put 
operation early in 1943. In mid-1949 
second installation started produci 
Pernis near Rotterdam, while 


same year construction of a similar unit 


was begun at Petit-Couronne in France 
In short, utilizing the basic pro 
which proved successful at the Shell r 
fineries in England and Holland, but ix 
corporating operational experi: 
gained with each, this new installat 
with a designed annual capacity of 
000 metric tons, brings a proved 

versatile detergent to an even wide! 
dustrial and domestic market. Capacil 
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CLOSED SYSTEM 
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ELECTRIC PETROLEUM PROCESSING 


CRUDE OILS Removal of salts, solids, other impurities; dehydrating 
LUBE OILS Continuous, automatic acid treating 

DISTILLATES Acid treating, caustic treating, doctor treating 
FUEL OILS Desaponification, as h remova ! 
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ADVANTAGES 


A cme A 


V Intense contacting and powerful sludge 


| { G a | t i b i . | E N C Y oo a yield better treating with less 


MINIMUM OIL LOSS — ee 
REDUCED SLUDGE DISPOSAL: rei ler ge for ion. 
MINIMUM MAINTENANCE: eSeminar mong ek 

CLOSED SYSTEM: obviate the nuance of expel fumes 
FLEXIBILITY:  [RRPRipenetenrpennais 






For complete information, call or write 


PETROLITE CORPORATION 






Petreco electric lube oil treating has all the inherent advantages 
of continuous, automatic operation, plus the powerful coalescing 


and precipitating action of the electric field. These features per- re IB | RR la Se © 


mit treating speed and efficiency unattainable in batch-agitator 





treating. Petreco processing virtually replaces the “art” of acid 


treating with modern, engineered, automatic processing. 
3202 So. Wayside Drive, Houston 1, Texas 
Petreco laboratory facilities are available, without obligation or 1390 E. Burnett Street, Long Beach 6, Galil 


expense to the customer, for making pilot plant runs. Write or 
call for complete information. 
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DIAGRAMMATIC flowchart of process for synthesizing alcohols, ethers and ketones from pr 







































of this Teepol plant is being enlarged. 

Sixteen months following the start- 
ing of the Teepol plant, Shell Saint- 
Gobain placed another petrochemical 
unit on stream at Berre. The Berre 
chemical installation, first in France to 
produce acetone from petroleum, was 
built at an outlay of $4,000,000, of which 
barely 3% per cent was paid out in 
foreign currency for special equipment 
not obtainable in France, and 6 per 
cent for design work by American, 
British, and Dutch specialists. 

Shell-Berre is a combination of Shell 
and Saint-Gobain, one of France’s oldest 
and largest producers of heavy chemi- 
cals. Prior to the construction of the 
chemical plant at Berre propylene from 
the adjoining refinery belonging to the 
Compagnie de Raffinge Shell Berre was 
used only for heating. This petrochemi- 
cal unit receives sulfuric acid from a 
fertilizer factory of Saint-Gobain at 
near-by Port-de-Bone. The fresh acid is 
employed for the hydrolysis operation 
at Berre, and the spent acid returned 
for producing superphosphates at Port- 
de-Bone. 


Propylene to Ketones, Alcohols 


Raw material utilized is the propane- 
propylene stream, a byproduct from 
Shell-Berre refinery obtained in the 
course of normal reforming and crack- 
ing operations. To facilitate flexibility 
in its reception and. consumption stor- 
age under pressure is provided at the 
plant in horizontal cylindrical tanks. 
The current aggregate annual output 
capacity is 7500 metric* tons, but the 


*Metric ton — 2204+ Ib, approx.—Ed. 
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plant has been built in such a way that 
the respective quantities of the various 
solvents manufactured can be adapted 
to meet changing market needs. The 
range of solvents produced includes:— 
Ketones: acetone 
methyl isobutyl ketone 
(MIBK) 
diacetone alcohol (DAA) 
isopropyl alcohol (IPA) 
methyl isobutyl carbinol 
Ether: isopropyl ether (IPE) 
The C, fraction contains propane and 
propylene only. It is allowed to react 
with sulphuric acid in which the propy- 
lene is absorbed, forming alkyl esters. 
while the propane is unattacked. The 
acid solution is separated from the pro- 
pane which after suitable treatment is 


Alcohols: 





CH, — CH = H, + H,SO, > 


2CH, — CH = CH, + H,SO> 


CH, \ 
CH.HSO, + H,0O> 
CH. +. 


(cx, >) 9 


}+-2H,O> 





opylene olefin stream, in Shell’s plants. 


used as fuel; the alkyl esters are hydro- 
lysed with water for the production of 
isopropyl alcohol, which is separated 
from the acid by stripping with steam. 
Isopropyl alcohol is purified by distilla- 
tion. 

By heating to high temperatures w- 
der carefully controlled conditions, and 
in specially designed equipment, the 
isopropyl alcohol is broken down into 
the corresponding ketone together with 
pure hydrogen. And under suitable con- 
ditions acetone is converted into diace- 
tone alcohol which, in its turn, may be 
made into methyl isobutyl ketone via 
mesityl oxide. All of these products are 
purified by distillation. 

Reactions involved in the prepara 
tion of isopropyl alcohol are as follows: 


H, \ 
CH.HSO, 
a J 


Isopropyl hydrogen sulfate 


\ CH, S 
> cH, CH) 8° 


Biisopeeny! sulfate 


CH, \. 
* S CHOH + H,SO 
cH. > CHOH + H,S0, 


Isopropy! alcohol 


3 \ 
CHOH +- H,SO, 
:. ios 7, t 


lsopropy! alcohol 


Ketones via Catalysts 
The conversion of isopropyl alcohol into acetone is represented thus: 
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STORAGE tanks for intermediate and finished 
products at Berre plant. 


CH, \ 
cH CHO 


Catalyst 
——_————> 


CH, \ ¢_ 
i." 


Acetone 


The reactions involved in preparing methy! isobutyl ketone from ac.tone a e: 


CH, \ . = . 7 CH, 
onc “O+0=CK Cy 





O OH 


Catalyst || 
—————» CH,—C—CH,—C— CH, 


Acetone CH, 
Diacetone alcohol 
O OH 
| | O CH, 
CH, —C— CH, —C— CH, Catalyst i | 
| —————> CH,—C—CH = C—CH,+H,0 
CH, 
Diacetone alcohol Mesityl oxide 
0 CH, O CH, 
|| | Catalyst | | 
CH, —-C—CH = C—CH,+H, - CH, — C— CH, — CH — CH, 


Mesityl oxide 


Isopropyl alcohol is obtained in the 
orm of an azeotropic mixture contain- 
ing 87 per cent alcohol. The acetone 
obtained is extremely pure, over 99.6 per 
cent. The diacetone alcohol put on the 
market is very pure, but if it is for con- 
version into methyl isobutyl ketone, the 
specifications are less stringent, as some 
of the impurities will in any case be 
eliminated during the final distillation 
of MIBK. The purity of the latter com- 
mercial product is also very high, ex- 
ceeding 99 per cent. Very close control 
over all the reactions is essential, and 
to this end an elaborate system of auto- 
matic control of the process is incorpo- 
tated in the design of all units. The 
crude and finished products are fol- 
lowed at all stages of manufacture and 
storage by determinations of character- 
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Methyl] isobutyl ketone 


istics on all installations or at the lab- 
oratory. 


Byproduct Hydrogen Used 


Propane from the C, stream, follow- 
ing purification and washing with soda. 
is returned to the Shell Berre refinery. 

Hydrogen obtained as byproduct in 
the manufacture of acetone is subse- 
quently utilized in the preparation of 
methyl isobutyl ketone. 

The ketones include low, medium and 
high boiling point solvents; their range, 
coupled with their good solvent powers, 
enables them to be used individually or 
in mixtures for various types of surface 
coatings. The alcohols also find wide 
applications in the surface coating in- 
dustries, for solvent mixtures contain- 
ing an alcohol frequently dissolve far 


FRACTIONATION columns and piping in Shell acetone-and 


solvents at Berre; note identifying marking on piping. 









larger quantities of solids than a 
ple solvent. Lastly, isopropyl ether is 
valuable solvent in many processes 
where its lower volatility renders it pr 
ferable to ordinary ethy! ether. 
Acetone, a low boiling point keto 
is employed in industry as a solvent { 
the manufacture of nitrocellulose | 
quers, aeroplane dopes, paint removers 
transparent paper, photographic filn 
celluloid, leather cloth, acetate rayor 
and explosives—to give but a few of it 
many solvent applications. It is impor 
tant in the extraction of many drug 
and pharmaceutical items. As a raw ma 
terial it is employed in the productior 
of chloroform, synthetic perfumes and 
plastics, including the transparent typ: 
from which aircraft windshields a1 
made. It is, furthermore, used for t! 
safe storage of acetylene under pressurs 
Methyl isobutyl ketone falls into th: 
class of solvents with medium boiling 
points, and like actone and methy! ethy 
ketone, possesses high solvent powe! 
for surface coating work and for extra: 
tion processes, besides being valuable 
as a chemical intermediate. 


Lacquer Solvent, Brake Fluid 


Diacetone alcohol is a most versatil: 
solvent of the high boiling type for us 
in finishes such as nitrocellulose 
quers, where judicious incorporation of 
this ketone aids flow of the film an 
obviates “blushing.” One of its most iz 
portant industrial applications, how 
ever, is in the manufacture of hydrauli: 
brake fluids. Diacetone alcohol is on« 
of the few organic materials which offer 
complete miscibility with castor oil at 
high and low temperatures, a low freez 
ing point and non-corrosive action 
it has the minimum effect on the rubl 
parts of brake mechanisms. 

Isopropyl alcohol, besides its outlet 
in the lacquer field, is employed in se\ 
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Elliott 360-hp, 3550-rpm turbine driving a Elliott 500-hp turbine driving a hydraulic One of a group of Elliott turbines driving 
boiler-feed pump in a paper mill, exhaust system pump in a steel mill. Turbine main- lean oil pumps in a cycling plant, where 
steam being used in process. tains constant pump discharge pressure. reliability is especially important. 
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A standard turbine- 
yet “tailor-made” 
to your requirements 


Elliott Turbines can be adapted 
to practically any operating 
condition or service 


That’s because these powerful, compact tur- 
bines are designed to give you the advantages 
of custom-built adaptability at savings achieved 
through mass production of standardized parts. 
A wide variety of permissible modifications are 
possible. For instance... five sizes of YR tur- 
bines cover the entire range of capacities up to 
2000 hp, speeds from 800 to 7000 rpm and back 
pressures from 4 in. Hg to 250 psig. Standard 
designs of rotor, governor, bearings, bearing 
cases, steam chest, governor valves and gover- 
nor linkage are used throughout. In the case of 
higher pressures and temperatures up to 850 
psig and 900 F, materials for steam parts may 
be changed from cast iron to steel. 


Here are a few of the design highlights that are 
included in Elliott turbines: 


Air-wall labyrinth seals to protect bearings 
from contamination without rubbing contact. 


Centerline support to provide constant align- 
ment under any operating condition. 


This Elliott 202-hp turbine drives an induced- 
draft fan through a separate reduction gear, 
Ina midwestern generating station. 
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An Elliott 250-hp geared multi-stage turbine 
driving a paper machine. Governor gives 
close regulation over a wide speed range. 


To obtain more information on products advertised see page E-61 


Stainless steel spray coating under packing 
glands to eliminate corrosion of the shaft. 


Choice of many governors to meet specific con- 
trol requirements. 


Liner type bearings to eliminate the need for 
scraping and fitting. 

Packing glands removable without raising tur- 
bine upper half casing to simplify inspection 
and maintenance operations. 

Stainless steel buckets and shroud to assure 
maximum life and continued high efficiency. 


These and many other features are standard in 
Elliott turbines. They are the result of years of 
practical experience in the application of tur- 
bines to hundreds of different types of plant 
equipment and to many different types of oper- 
ating and steam requirements. 


Full details on Elliott Mechanical Drive Tur- 
bines can be obtained from your local Elliott 
representative or by writing Elliott Company, 
Jeannette, Pa., for a descriptive bulletin. 


ELLIOTT Company [i 


STEAM TURBINE DEPARTMENT 


This line of oil pumps is driven by Elliott tur 
bines. This is one of many refinery appli 
cations for Elliott turbines. 
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NIGHT VIEW of Berre (Near Marseilles, France) Shell petrochemical unit 
for making acetone and other solvents from refinery olefins. 
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SHELL exhibit at Lyons, France Fair, announcing second French 
plant for petrochemicals, and products made. 


NIGHT VIEW of new “Teepol” plant of Societé Shell-Saint-Gobain, at Petit- 
Couronne, France, that went on stream recently with 25,000 tons 

per year rated capacity. This company is owned jointly by Shell and 
Saint-Gobain, one of France’s oldest chemical companies. 
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eral extraction processes, as with vanilla 
beans, oranges, lemons, grape fruit and 
other fruits for flavoring essences. It js 
also used as a precipitant in the extrac. 
tion of pectin from citrus fruits, where 
it is superior to ethyl alcohal, and also 
in the perfumary and cosmetics indus. 
tries as an ingredient for perfumes, 
toilet waters and hair tonics. 

Isoproply ether is a valuable solvent 
in many processes where its lower vola- 
tility renders it preferable to ordinary 
ethyl ether. It is of particular value for 
low temperature extraction work. It is 
also used in the textile industry as a de. 
lustring agent for acetate rayon. 

Although the Berre chemical plant is 
designed for a flexibility of product dis. 
tribution, current capacities are 7500 
metric tons of acetone and 3000 tons of 
methyl isobutyl ketone a year. Pipe 
lines to solvent storage tanks are laid 
on concrete supports at ground level. 
Compressors, pumps and other large 
items of equipment are protected by 
concrete sheds, while control areas are 
totally enclosed. The control laboratory 
has white tile walls and bench tops. 

Apart from manufacturing units, the 
Berre chemical plant entailed the con- 
struction of numerous storage tanks, in- 
cluding pumping tanks, tanks for inter- 
mediate products and large tanks for 
finished materials. It also comprises 
cooling water pumps and a _ cooling 
tower, compressors to provide com- 
pressed air to the control apparatus and 
some small tanks to receive sulfuric acid 
and soda. 

Because of the large number of prod- 
ucts handled, both crude and finished, 
and taking into account the consump- 
tion of raw materials and chemical prod- 
ucts, the storage capacity of the Berre 
chemical installation is of the order of 
6500 cubic meters distributed over 58 
tanks. -This plant receives its raw mate- 
rials, etc., by tank trucks and wagons, 
except, of course, the propane-propylene 
stream which is obtained direct from the 
Shell Berre refinery. It ships finished 
products in tank trucks, wagons or 
drums. 

The installation for packing and fill- 
ing drums includes a storage space for 
empties; a washing, de-denting, dry 
testing, painting and drying unit; equip- 
ment for filling with automatic weigh- 
bridges and a storage space for full 
drums. This building is served by a road 
and two railway lines and _ includes, 
moreover, two filling stations, one for 
tank lorries and the other for tank 
wagons. 

In fine, Shell Saint-Gobain, at their 
Berre and Petit-Couronne petrochemical 
plants, employ 230 persons, and have 
spent 200 million francs for the con- 
struction or acquisition of 45 homes for 
their staff. These two pioneer installa- 
tions are making products available to 
the French econoray for which the out- 
lets are continually expanding. Opera- 
tion of the Berre chemical plant is e- 
abling the tonnage of solvents imported 
into the country from foreign sources to 
be reduced and is resulting in an an- 
nual saving in foreign currency of close 
on $700,000. x at 
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FIG. 1. External view of Fluor mobile research laboratory. 


Mobile Research Laboratory 


How a motor unit is designed, laid out, equipped, and 


instrumented for petroleum and petrochemical industries 


RAYMOND C. BAIRD 


The design, construction, and instru- 
mentation of a mobile research labora- 
tory used for making field measure- 
ments in acoustics, vibration, and pul- 
sttive fluid flow are discussed, with spe- 
cial reference to the instrumentation 
involved and the range of its capabili- 
ties. The effect on design resulting from 
several years’ operating experience with 
an earlier mobile laboratory is shown. 
Installations, equipment, and activi- 
ties with which operation of such -a 
mobile research laboratory may be as- 
sociated are described and illustrated. 


For several years the organization 
with which the writer is associated has 
maintained a mobile research labora- 
tory! for the purpose of making elec- 
tonic measurements of a_ physical 
hature, principally in the fields of 
acoustics and vibration. Operation of 
‘his unit for considerably more than 
100,000 miles throughout most of the 


to, Presented at the Pacific Coast Gas Associa- 
nm, Technical Section, Santa Barbara, Cali- 
bene May 13 and 14, 1953, and published 
ere for first time. 


THE PETROLEUM ENGINEER, November, 1953 


United States and in Canada has re- 
sulted in a very practical background 
of knowledge concerning design require- 
ments for a laboratory of this kind. The 
unit was a modified two-wheeled house 
trailer which was removed from the 
manufacturer’s assembly line before the 
furniture and other house trailer equip- 
age had been added. A motor-generator 
unit was installed together with an in- 
strument console. Oscillographic instru- 
ments were included for recording di- 
rectly electrical signals which were pro- 
portional to the static and dynamic 
physical quantities being measured. 
This first mobile unit was used prin- 
cipally in connection with the design 
and installation of gas pulsation damp- 
eners, which are used for the minimizing 
of pipe vibration,*° and to investigate 
other phenomena that may result from 
compressor (or pump) induced pulsa- 
tive flow.** With time, however, the need 
for making other and more complex 
measurements increased along with the 
demand that integration of the basic 
instruments be accomplished to provide 
necessary flexibility for the simulta- 
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neous measurement of various pliysica 
phenomena. 

One of the basic requirements fo1 
the successful utilization of electroni: 
equipment in the field is that a well 


stabilized source of electrical power be 
available. Although in most cases the 
plants tested could provide power fo: 


operating the electronic equipment in 
the mobile rig, such power was fre 
quently generated in the plant itsel/ 
and, for this reason, voltage and fre 
quency regulation often left much to be 
desired. Accordingly, a 3.8 KVA gen 
erator was incorporated to provide the 
much needed stabilized and frequency 
controlled voltage. 

As a result of many miles of travel 
coupled with the fact that the house 
trailer body was not constructed to 
withstand the loads and road service 
demands put upon it, the old labora 
tory naturally became rather road 
weary to the degree that it was deemed 
dangerous with regard to roadability 
But, as it had so well demonstrated it 
usefulness, authorization was granted 
for the design and construction of a 
new unit to include even more com 
plete instrumentation to say nothing of 
the ruggedness which was lacking in 
the old lab. 

The basic functional-use requirements 
controlling the design of the new mobil 
research laboratory were postulated 
be as follows: 

a. Improving products by full scale 
research under field conditions. 
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FIG. 2. Laboratory generator unit installed. 


b. Determining the feasibility of ap- 
plication of a manufactured product. 

c. Substantiating product guarantees. 

d. Aiding in the solution of field en- 
gineering problems. 

e. Conducting field research not con- 
nected with product development. 

f. Gathering engineering design data 
for engineering full scale installations. 

g. Use as a technical sales adjunct. 

To further these requirements the 
chief objectives in the formulation of 
the design were: (1) greater instrumen- 
tation capabilities; (2) increased op- 
erational efficiency; (3) greater gen- 
eral ruggedness and roadability (and 
incidentally, more physical comfort for 
the research engineers); and, (4) bet- 
ter appearance. 

The external appearance of the com- 
pleted mobile laboratory is shown by 
Figs. 1 and 2. The large amount of 
free working space and indication of 
the instrument storage capacity are 
shown in Fig. 3. Fig. 4 shows the rack- 
and-panel mounted instruments that are 
within easy reach of the operator from 
his position behind the operating desk. 

The basic floor plan evolved is illus- 
trated in Fig. 5b. For comparison Fig. 
5a shows that of the first mobile unit. 
Functionally, the two plans are quite 
different aside from the dominating fact 
that the shell for the first was a stand- 
ard type house-trailer whereas for the 
latter it is a custom-built moving van. 

The generator, formerly located in 
the front end of the old unit, has been 
moved to the rear of the new one. A 
sound-proofing septum has been incor- 
porated which effectively isolates it 
from the operating area both thermally 
and acoustically. 

All portable test equipment, pressure 
transducer stock, electronic testing and 
trouble-shooting equipment, et cetera, 
are carried in steel cabinets parallel to 
a long work bench. The bench itself is 
designed so that electronic trouble- 
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shooting and repair may, if necessary, 
be conducted simultaneously with pipe- 
fitting of a minor nature. All installed 
instrumentation is rack-and-panel 
mounted in the forward end of the 
trailer adjacent to the operator’s desk. 
A refrigerative type cooling system is 
included with its two Frigidaire units 
centrally located so as to provide low 
pressure-drop circulation. 

Three different tractors were used in 
succession to pull the first laboratory 
and comprised (1), a passenger car with 
fluid drive which was unsatisfactory in 
many respects, (2), a three-quarter ton 
International truck which was all right 
except for a poor torque curve and, (3), 
a three-quarter ton Chevrolet truck hav- 


FIG. 3. Forward-looking interior view. 








ing a relatively flat torque curve. The 
last was found to be the most generally 
satisfactory. 

The tractor for the new laboratory jg 
a cab-over-engine 150 hp White truck 
It was selected for its power, the fac 
that it would provide a short overal| 
length for the tractor plus trailer, me. 
chanical maintenance features, and gep. 
eral appearance. It has a four-speed 
transmission plus overdrive and a two. 
speed axle. The overall length is jm. 
portant because of its effect on turning 
radius and, if shipment of the mobile 
laboratory by rail ever becomes neces. 
sary, the smallest size flat car may be 
used. 

The fixed nature of the instruments in 
the rack-and-panel mounting, coupled 
with the difficulty sometimes encount. 
ered in positioning the mobile labora. 
tory close by test points made the use 
of a motor-driven cable reel extremely 
useful. It is not at all unusual to find it 
necessary to employ a thousand foot (or 
more) length of cable to reach in. 
portant test points. Obviously, the op. 
erations of taking out and rolling wp 
such a cable would be quite time con- 
suming. Use of a reel, in addition to 
saving much time, minimizes twisting 
of the expensive cables and thus pro. 
longs their useful life. Accordingly, a 
cable reel was installed in the first 
mobile laboratory which was equipped 
with a friction-clutch electrical motor 
drive for take up. This reel was rein- 
stalled in the new laboratory after re. 
moving the friction clutch and arranging 
the resulting direct V-belt drive to pro- 
vide controllable drive slippage. 

Communication between engineers in 
the laboratory and test points is nor- 
mally accomplished by the use of FM 
radio. The apparatus is in the form of 
“handi-talkie” sets, and with operation 
on a,frequency of 42.98 Mc quite satis. 
factory communication can be main- 
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FIG. 4. A very compact instrument rack. 


tained even through steel reinforced 
walls such as are found in compressor 
buildings. No particular difficulty has 
been experienced for short distance 
communication in refineries and the like 
in spite of their maze of piping and 
steel structures. All in all, the rela- 
tively high initial cost of such communi- 
cation equipment is very little as com- 
pared with the saving in time which 
would otherwise be expended in the 
stringing and relocating of telephone 
lines. The instrumentation cables them- 
selves may be used as communication 
lines, however, considerable loss of 
flexibility and increased likelihood of 
interference with data collection. 

From time to time it may be necessary 
to obtain synoptic data from widely 
separated points. Such a requirement 
may come about for example, during 
pressure surge experiments on long 
pipe lines. To answer this need, base 
and mobile FM radio stations operating 
on a frequency of either 49.58 Mc or 
49.70 Mc can be employed either for 
the simultaneous gathering of data or 
for the. transmission of synchronizing 
pulses from the mobile laboratory to as 
many as five widely dispersed points. 
The use of radio communication in this 
way may be thought of as providing in- 
strumentation cables having virtually 
any desired length as compared to the 
finite sized cables carried on the power- 
driven takeup reel used for routine in- 
plant instrumentation. 

The instruments installed in the new 
mobile research laboratory have ap- 
proximately twice the utility of those 
which were available in the old one. 
Four oscillographic recording channels 
are now available where, previously, 
there were but two. With these chan- 
nels simultaneously recording of pulse, 
vibration, and/or acoustical phenomena 
may be taken. 

The four main amplifiers normally 
used to actuate the recording oscillo- 
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graphs are standard Brush Type BL-905 
units and are mounted without physical 
modification in the upper sections of the 
two right-hand equipment racks appear- 
ing in Fig. 4. All pre-amplifiers, main 
amplifiers, carrier amplifiers, and oscil- 
lographs are mounted in a manner 
which permits easy removal for portable 
use, If it becomes necessary to perform 
a survey with a minimum of delay, the 
necessary equipment may accordingly 
be removed from the racks and flown to 
the job site. 

Centrally located within easy reach 
of the operator, and at desk height, are 
two direct inking brush magnetic Type 
BL-202 oscillographs, each having two 
channels plus a pip marker. These are 
mounted on slides which retract into the 
equipment rack when not in use. The 
oscillographs have a useful frequency 
range extending from 0 to 120 cps. Op- 
eration of the two oscillographs may be 


synchronized by pipper-pen marks along 
the edge of each graph. 

Function-switching dials and _ the 
amplifier calibration voltage contro] 
panel are at eye level to minimize paral. 
lax errors. An oscillograph switching 
arrangement makes it possible to con. 
nect any oscillographic channel to the 
output of any one of the four main 
amplifiers, carrier amplifiers, or to the 
electronic horsepower measuring equip. 
ment. Two or more of the oscillographs 
may be connected simultaneously to any 
circuit, enabling a quick check of the 
functioning of an oscillograph to be 
made on a comparison basis. The ampli- 
fier switching panel makes it possible to 
change connections of each of the main 
amplifier input terminals from the trans. 
ducer output to the pre-amplifier out- 
put, or to the calibration-voltage source, 

The lower sections of the two right- 
hand equipment racks (Fig. 4) contain 
four pre-amplifying electronic integra. 
tors. The use of such units is mandatory 
since additional amplification of the 
transducer output signal at low pulse 
amplitudes (i.e., below 0.7 psi) is often 
necessary. Additionally, integration of 
the signal voltage produced by magno- 
strictive type transducers used in pulse 
pressure measurement is required be. 
cause this voltage is proportional to 
rate of change of the pulse pressure and 
not to the pressure itself. 

Mounted on retractable slides above 
the pre-amplifiers in the right-hand 
equipment rack, are two amplifiers of 
the carrier type (Brush Universal Ana- 
lyzer Model BL-320). This type of 
amplifier is used whenever it is desired 
to record electric signals correspond- 
ing to static plus dynamically variable 
quantities as may be present, for ex- 
ample, in the instantaneous pressure 
drop across an orifice plate, a vessel, or 
a section of pipe line, due to the effect 
of pulsative gas flow. 

The input to the carrier amplifier is 
formed by a balanced-bridge type cir- 
cuit which is usually formed by strain 
gage elements. Unbonded strain gages 
permanently included in pressure and 








TABLE 1. Physical measurement capabilities of Fluor mobile research laboratory. 





Ranges indicated represent those that can be covered using standard equipment and methods of equipment integration 
It is possible to extend some of these to meet unusual demands. 


A. Acoustical measurement ranges. 
Frequency 


Level measurements only 


Frequency analysis Intensity Pressure Temperature 
0-1200 eps 0-1200 eps Atmospheric ~60 F to 250 F 
24 to >140 
1200-10,000 cps 1200-7500 cps decibels Atmospheric <32 F to 120F 





B. Vibration measurement ranges. 
Frequency analysis 


<16 x 10 in. to >30 in.: (rms) 


1. Acceleration 2-2500 cps 

2. Velocity 2-2500 cps 

3. Displacement 0. 17-7500 cps* 
0-120 cpst 
2-7500 epst | 





0.16”/sece? to 3900”/sec?: (rms) 
160 x 10-°"/sec to 300°/sec: (rms) 
16 x 10— in. to 30 in.: (rms) 


Intensity level Temperature 

<32 F to >120F 
<32 F to >120F 
<32 F to >120F 


~60F to 500F 





* Portion < 2 cps analyzed on oscilloscope through pre-amp. 


t Analysis from oscillographic recording. 
t Analysis by wave filter. 





C. Pulsation measurement ranges. 
Frequency 
Ranges. . 
Analysis 
Intensity level. 
Temperature. . 


..0 to 5000 cps 
....0 to 5000 cps 
.... <10-5 per cent* to = static pressure 
UBB fio —60 F to 350 F 





* Based on a 500 psi static pressure. 
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SCREW END TYPE | 
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SOCKET WELD TYPE 
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= bape pons Cpt con- in their stride because Vogt fittings are uniform in structure, fine grained, and 

ditions, -9 will ai i i i i 1 

is tation sitemeter apiiadan. free from porosity . . . the superior product of laboratory controlled materials and 


giant forging hammers and upsetters. These properties also give higher resistance 
to erosive and corrosive conditions, thereby adding to service life expectancy 
in steam plants, petroleum refineries, chemical plants and related industries 


Not 
ate HENRY VOGT MACHINE CO., INC. 
cS Louisville 10, Kentucky 
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differential pressure transducers are . => ’ 
normally used in field measurements. TABLE 2. Installations, equipment, and activities with which operation of the 
For vibration and stress studies the mobile research laboratory is involved and the types of measurements 
ry yp 
strain gages themselves are normally normally made (using electronic equipment). 
cemented to the structure being tested. 
As shown in Fig. 5b, a dynamic pres- a. Refer to Fig. 6. 
sure transducer calibrator is located Illustration Installation, equipment, or activity Types of measurement 
along the left wall of the trailer between —_— i Horse- Prema 
the clothing locker and portable equip- tical tional Pulsative Stress* power —logs** 
ment storage cabinet. This device makes A PUMPS... .-- 2-0 ee eee eee eeeseeseeee res x xX Xx 
: : A B I 56s paeceeweneeaents b xX ¥ 
it possible to calibrate or verify the 2. == oR RCERREIRRIRRRRE RI x x X 
calibration of dynamic type pressure D Operating end of mobile research laboratory. . in Bi 
transducers while in the field. Hereto- E _ Engine intake cleaners and silencers. . . . . x x x x 
“ F Pulsation dampeners................... p 4 x b 4 
fore, if such transducers were dropped i eee eIEeS x x 
or struck accidentally, it was necessary H — Pulsation dampener systems......... x x x x 
to discontinue using them until they ; Nn esi 0m x $ xX : 
could be checked at the home office. 
The dynamic pressure transducer cali- * Dynamic and /or static. 
. * ; ¢ 
brator was designed and constructed Average and/or instantaneous. 
specifically for inclusion in the new b. Refer to fig. 7. 
mobile research laboratory and is a Illustration Installation, equipment, or activity Types of measurement 
unique instrument in itself. Sinusoidal —_—- °°». ton 
pressure variations are mechanically tical tional Pulsative Stress* —loss** Recycling 
generated in a hydraulic system, the A Turbo-generators.............-++. x x : 
= . B Contacting columns..................+-+- xX xX 
drive for which comes from a 1750 rpm C Atmospheric heat exchangers. .......... x x x xX 
electric motor coupled through a con- D Trouble shooting and repair end of mobile 
tinuously variable speed unit and three- research laboratory. .,......--.++--+-.. 
: They he ° E Blow-off silencers........ X 
step pulley arrangement to the dynamic F Heavy construction ae mee : é x 
pressure generating member. The speed G Cooling towers. . . . seveees Xx Xx X X 
range covered by this apparatus pro- FS - neagenaceenamananet aa : x . x 
vides for the production of sinusoidal = ~*~ SaRpRRREPRIR ean x x 
pulse pressures at any frequency be- 
tween 0.67 and 25 cps. Pulse amplitudes ,, Dynamic and /or static. 
° Average and/or instantaneous. 
between 0 and 50 psi may be generated sie ceed - ee a i 
FIG. 5. Floor plan of first research laboratory (A), and (B) floor plan of present mobile laboratory. 
VIBRATION METER ] aaneeeoeuc 
CATHODE RAY AND ANALYZER TT Hi a 
a SOUND LEVEL METER | 
STORAGE AND ANALYZER | 
—-.-f — FOLDING TABLE ‘ = 
AND BENCH. ‘ H MUFFLER 
| : ik m 
| ENGINE AND ' =F 
DIRECT CURRENT ae | GENERATOR se 
AMPLIFIER — ' ar 
TUBING AND PIPE = ——- ‘ 
FITTING STORAGE AREA wif | VOLTAGE REGULATOR =| | 
: 
eszssss DUAL CHANNEL| } 
. VISE ' RECORDER ENGINE AND GENERATOR | ' 
“work | me anween pe CONTROL PANEL = $ 
AREA = DUAL CHANNEL =! ‘i: ee = 
PRE-AMPLIFIER 
protdesnear rasa 7 | AND L--.-4 AIR "INTAKE DUCT 
, : —| , INTEGRATOR wu ™ 
CABLE STORAGE SPACE ! — ——E 
ee a) Sa a lesssscscmemmennalieeatiiens - 
PULSE TRANSMITTER / DIRECT CURRENT R Y 
A STORAGE CABINET. AMPLIFIER CONTROL PANEL ans . 
| RETRACTABLE STEPS 
' FIG 
JUNCTION BOX TT 
& VENTILATOR ' 
RACK VENTILATING sup reas REEL CABLE STORAGE 
ae ee mocruantous | PM IC | seat at any 
é s STORAGE STORAGE T 9) the 
a or —— Pe 3.8 KVA GENERATOR .[— 
ay 4) A 2 ENGINE [| upC 
\ eee ee oa ap— \ Pn is 
ELECTRICAL ° | DESK ATR CONDITIONERS (CEILING | * 4 a poses age { ied na “ 
von vox X 
— CEILING FLUORESCENT P “~ CEILING FLUORESCENT LIGHTS —~ ee oe 7% = pel. 
, LIGHT | | ‘ } cal 
J ——— a se ee SOUND PROOFING ee : ee th 
77 ese omniees & HEAT INSULATING SEPTUM —= ames ; f 4 € 
= Lianne 
==4,— bowers 5 KVA GENERATOR tan 
9-4 & ENGINE cry 
DYNAMIC J / 
\ \ ‘Steunn Flase commen Pom, ” cLoTminc voceR | PMSSURE PORTABLE MEASUREMENT L.— | an 
CALIBRATOR & TEST EQUIPMENT 
\ : ADDITIONAL P 
ame | 
s FOR y 
B RETRACTABLE STEPS LEVEL RODS, nm sta 
TH 
C-34 THE PETROLEUM ENGINEER, November, 1953 




















‘\ 


FIG. 6. Assembly views of installations, equipment, and activities with which the laboratory is associated. (See Table 2.) 


anywhere within this frequency range. 
the upper limit depending somewhat 
upon the static pressure. Static pressure 
is produced by means of a hydraulic 
pump capable of pressures up to 5000 
psi. Actual dynamic pressure transducer 
calibration is made by comparison of 
€ wave amplitudes recorded simul- 
taneously from the magnostrictive (or 
crystal type) transducer with those of 
an unbonded strain gage transducer. 
both transducers being coupled to the 
pulsing hydraulic system. The strain 
gage type transducer is calibrated 
statically by a dead weight tester. 


A more fundamental calibration for 
dynamic pressure transducers may be 
had, however, by using a balanced pres- 
sure switch of the type employed with 
horsepower balanced-pressure indica- 
tors. This device makes it possible to 
measure the total dynamic pressure ex- 
cursion with great accuracy. The switch 
will operate on a differential pressure 
of a few inches of water at static pres- 
sures of more than 1000 psi. Further, 
wave shape fidelity of a pulse wave 
from a dynamic pressure transducer 
(through integrator, amplifier, and ap- 
pearing on the oscillograph) may be 
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checked by using a balanced pressu 
switch in conjunction with the electrics 
horsepower indicator described below 
The two equipment racks on the left 
side house the power plant operating 
controls, a-c voltage regulator, electroni 
horsepower measuring equipment, an 
a time-base shifting apparatus. An x-) 
function plotter is scheduled to be ix 
stalled in these racks at a later date. 
From a graph known as a horsepower! 
curve, engine or compressor efficiency 
can be determined along with some of 
the reasons for poor efficiency. Th 
horsepower curve is a plot of cylinder 
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FIG. 7. Other items of equipment, installations, and activities with which the laboratory is 


pressure versus piston position. There 
are a number of means available for ob- 
taining horsepower curves ranging all 
the way from mechanical to electronic. 
All of these systems have their particu- 
lar advantages and drawbacks which 
will not be discussed in this paper ex- 
cept to say that generally the effect of 
inertia limits the use of mechanical sys- 
tems to application on low speed pumps 
and compressors. 

The laboratory utilizes two separate 
systems to plot curves of pressure ver- 
sus piston position. 

One system involves a strain gage 
type pressure transducer coupled to a 
a high gain direct current amplifier, 
thus determining the vertical position- 
ing of an electron beam in a cathode 
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ray oscilloscope. The horizontal position 
of the beam is determined by a mechani- 
cal electro-resistance type resolver, the 
electrical resistance of the resolver be- 
ing proportional to the piston position. 
For calculations and records, a photo- 
graph is taken of the cathode ray tube 
screen. 

The second system utilizes the same 
pressure transducer and piston position 
resolver as the first. Data, however, are 
not visually presented on a “scope” 
screen, but are recorded on a high speed 
magnetic tape. After recording, the tape 
is “played back” at less than a hun- 
dredth of the recording speed. The slow- 
speed play-back signals are used to 
actuate the recorder pen and the chart 
drive of an x-y function plotter, the pen 
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associated. (See Table 2.) 


moving in response to the piston-post 
tion signal and the chart drive in re 
sponse to the cylinder-pressure signal. 

Portable instruments for acoustic 
and vibration measurements with re 
gard to both level and frequency analy- 
ses are carried in the portable measure 
ment and test equipment cabinet. Thes 
comprise principally General Radio 
units, which are generally recognize 
as standard test equipment for such 
fields of measurement. 

The output of these portable inst 
ments are frequently connected throug) 
cables to the rack-installed oscillograph: 
to aid in the analysis of pulsative flv 
problems involving vibration and acol: 
stics. = 

The range of measurement capabil 
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ties for the mobile research laboratory 
are presented by means of Table 1. 
Measurements throughout the ranges 
indicated may require the use of several 
jnstruments having overlapping ranges. 

Figs. 6 and 7, together with Table 2, 
illustrate typical installations, equip- 
ment, and activities with which opera- 
tion of the mobile research laboratory 
js associated. Measurement of various 
physical quantities for a particular in- 
stallation may be very simple, or it may 
be complicated to the extent of requir- 
ing simultaneous recordings on several 
channels, all depending upon the com- 
plexity of the problem. In addition to 
the operations indicated by Figs. 6 and 
7, versatility of the mobile research 
laboratory lends itself to use in unusual 
types of engineering problems at a mo- 
ment’s notice without the necessity of 
modifying the installed instrumentation. 
A sufficient stock of electronic com- 
ponents is carried so that, if necessary, 
minor modifications can be made in 
existing electronic equipment and spec- 
jal electronic circuits can be constructed 
while on the job to make possible the 
measurement and/or recording of un- 
usual physical quantities. 

In summary, a truly mobile research 
laboratory has been designed and con- 
structed based upon several years of 
experience with another similar unit, 
which is rugged and versatile and which 
can be used to measure and record prac- 
tically any physical quantity encount- 
ered in the petroleum and petrochemical 
industries. It may be operated under 
severe climatic conditions and is self- 
sustaining from the standpoint of trou- 
ble shooting and repair of the electronic 
instruments it incorporates. The feasi- 
bility of an organization, such as that 
represented by the writer, in maintain- 
ing a mobile research laboratory has 
been demonstrated over a period of sev- 
eral years during which time its utility 
has been justified on an economic basis. 
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FIG. 1. Front view of knockmeter pilot model. 





FIG. 2. Inside view of the pilot model. 


Electronic Gating Knockmeter Promotes 


Combustion Studies in Full-Scale Engines 


A CONSIDERABLE number of electronic 
instruments, which are capable of giv- 
ing accurate qualitative and quantita- 
tive information regarding combustion 
and detonation in engines, have been 
developed over the past several years. 
Limitations, however, exist as to the 
type of engine with which these instru- 
ments can be successfully used, with 
the transducer that can be employed, 
with the number of cylinders of the en- 
gine, and with the revolutions per min- 
ute of the engine. One most important 
limitation which the aforementioned in- 
struments have in common is an inabil- 
ity to allow the operator to determine 
the crank shaft angle at which an event 
of interest is occurring. 


Design 

The Electronic Gating Knockmeter 
has been designed with the objective of 
overcoming the limitations inherent in 
those instruments ‘already available for 
use in detonation studies. Figs. 1, 2, and 
3 show various views of the pilot model 
of this instrument, and Fig. 5 is a 
schematic wiring diagram. The degree of 
flexibility incorporated in the design of 
the instrument permits studies in time 
interval and phase measurements, as 
well as amplitudes of the signals of in- 
terest. Input signal can be derived from 
transducers as widely different as an in- 
turnal type velocity pickup, an external 
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type velocity pickup, a catenary type 
pressure pickup, an ordinary crystal 
microphone, and an ionization gap. Sig- 
nals that are not of interest are effective- 
ly commuted out of observation and 
measurement through use of a pedestal 
or “gate” upon which is superimposed 
the signal which the operator wishes to 
observe. This gate can be varied from 
approximately .0002 sec to .020 sec in 
time length and can be made to occur 
at any desired phase with respect to en- 
gine crank shaft angle through the use 
of a control on the front panel. This fact 
permits an operator to select, observe, 
and measure the amplitude of detonation 
or combustion in any particular cylin- 
der of a multi-cylinder engine without 
interference from other cylinders or 
from extraneous noises normally asso- 
ciated with full-scale engine operation. 

A built-in calibration circuit provides 
a convenient and rapid means of meas- 
uring the time width of the gated in- 
terval so that a correlation of the dis- 
tance in engine degrees between occur- 
rences of certain signals can be made. 


Operation 


The Electronic Gating Knockmeter 
can be conveniently divided into three 
channels for operational analysis. The 
channels are the synchronization chan- 


EXCLUSIVE 


nel, the signal and calibration channel, 
and the integrating channel. A brief de- 
scription of the functioning of each 
channel is outlined by reference to Figs. 
5 and 6. 

A magnetic type pickup is mounted 
adjacent to the flywheel or some rotat- 
ing assembly so that during each revo- 
lution of the engine the stud moves in 
close proximity to the magnetic pickup, 
inducing a voltage pulse in the pickup 
coil. This pulse is utilized for synchroni- 
zation of the knockmeter with engine 
rotation and is transmitted through a 
cable to the “Sync. Input” jack (Fig. 
3). The signal is amplified through a 
three-stage variable gain, resistance- 
couple amplifier, composed of the sec- 
ond section of V-5 and both sections of 
V-1. V-2 is an Eccles-Jordan binary cit- 
cuit, the function of which is to divide 
the synchronization pulses by a factor 
of 2. The input signal from plate 2 of 
V-1 is a negative pulse with a mint 
mum value of approximately 25 volts; 
this pulse cuts off the conducting sec 
tion of V-2 which in turn drives the 
non-conducting section into operation. 
The next pulse arriving from V-1 I 
turns the binary stage to its origin 
mode of operation. 

A selected portion of the sharp rise 
voltage occurring at plate 2 of V-2 38 
differentiated and used to trigger V3. 
The magnitude of this triggering volt 
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Meter permits operator to correlate signals with crankshaft angles 
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FIG. 3. Rear view of the pilot 
model, showing electrical connections. 


age is not critical but must be of the 
order of 20 v minimum. V-3 is a one- 
shot multivibrator with section 1 nor- 
mally cut off and section 2 normally 
conducting. When the differentiated, 
positive pulse from V-2 drives the grid 
of section 1 of V-3 to conduction, the 
negative pulse on plate 1 is used to drive 
section 2 far below cutoff. The time 
during which section 2 remains cut off 
can be controlled by the “Gate Delay” 
control available on the front panel. 
The delay period can be made as long 
as .125 sec which corresponds to a com- 
plete revolution of an engine operating 
at approximately 500 rpm. Following 
the delay period, the second section of 
V-3 again conducts and section 1 is cut 
off. When section 1 is cut off, a portion 
of the positive plate pulse is selected, 
differentiated, and used to trigger V-4. 
Again, the magnitude of the trigger 
voltage is not critical but must be a 
minimum of about 25 v. The magnitude 
is determined by the setting of the “De- 
lay Output” potentiometer available 
through the cabinet top. At the instant 
of initial triggering of V-3, plate 2 rises 
in voltage. This positive pulse is used 
to trigger the external sweep of the 
oscilloscppe used with the equipment 
and is available at a jack on the rear of 
the instrument (Fig. 3). 

The differentiated positive pulse im- 
posed on the grid of section 1 of V-4 
drives that portion of the tube to con- 
duction and the second section, which 
is normally conducting, to cutoff, pro- 
ducing a negative pulse on plate 1 and 
a positive pulse on plate 2. Both pulses 
have a magnitude of approximately 90 
volts and the time length is determined 
by the setting of the “Gate Width” con- 
trol available through the top of the in- 
strument. The “Gate Width” control al- 
lows selection of any gate width by the 
operator between the values of .0002 
sec and .020 sec. 

In summary, the function of the syn- 
chronization channel can be described 
as (1) reducing by a factor of 2 the 
number of synchronization pulses from 
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FIG. 4. Typical photo of the oscilloscope trace 
where the “Cal-Run” switch is in Cal position. 


the flywheel pickup, (2) introducing a 
selected delay period following each 
remaining synchronization pulse, and 
(3) generating a gate of selected width 
following completion of the aforemen- 
tioned delay. 

The signal and calibration channel is 
comprised of section 1 of V-5 and sec- 
tion 2 of V-6. These two triodes form a 
variable gain, high input impedence 
amplifier. The first section of V-6 
(the output stage of the amplifier) has 
its plate tied directly to plate 2 of V-4 
(gate generator) through a 220,000- 
ohm load resistor. The available plate 
supply voltage is approximately 95 volts, 
except during the gating period when it 
abruptly rises to. and remains at, 185 v. 
This produces the rectangular DC 
pedestal upon which signals arriving 
through the “Pickup Input” jack are 
superimposed. Maximum gain of the 
amplifier is approximately 60 db and 
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the frequency response is flat to 5 kilo- 
cycles. A lead from the plate of the . 
pulsed stage is taken directly to the 
“Scope Output” jack on the rear of the 
instrument so that it can be impressed 
on the vertical plates of an oscilloscope 
for observation. The same signal is im- 
pressed on a high impedence voltage 
dropping circuit which transmits it to 
the integrating channel. 

The calibration section consists of a 
high Q, 50-millihenry choke in parallel 
with sufficient capacitance to resonate 
the circuit at 5 kilocycles. When the 
“Cal-Run” switch inside the cover is 
turned to the Cal. position, this parallel 
resonant circuit is placed between the 
grid resistor and ground of the pulse 
stage. When the gate pulse occurs, the 
leading edge drives the circuit of the 
“ringing” oscillator through capacita- 
tive coupling and these decaying oscil- 
lations are impressed on the grid cir- 
cuit and may be plainly seen on the os- 
cilloscope screen. Since this circuit is 
tuned to 5 kilocycles, each cycle of the 
ringing circuit corresponds to a time 
interval of .2 millisecond. A_ typical 
photograph of the oscilloscope trace 
when this switch is in the Cal. position 
is shown in Fig. 4. 

The integrating channel is composed 
of both stages of V-7 and associated cit- 
cuity. Section 1 of V-7 is normally held 
far below cutoff until the gate pulse is 
registered in the signal output. This 
high amplitude pedestal with the super- 
imposed AC signal upon it drives sec- 
tion 1 of V-7 as a pulsed cathode fol- 
lower. The peak voltages are averaged 
in a long time constant circuit, and this 
average voltage is applied to the sec 
ond section of V-7 to drive the meter 
movement from the cathode circuit. The 
meter is a 414-in., 0 to 100-microamp 
instrument and has an additional 20,000 
ohms placed in series with it to prevent 
damage in case of sudden voltage surges. 
The “Threshold” control, available in- 
side the cabinet, offers a means of 
changing sensitivity of the instrument 
when used in conjunction with the 
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FIG. 5. Schematic diagram of electronic gating knockmeter. 
“Zero” control, available on the front ble to “blindly” return the micrometer to crank shaft angle when auto-ignition \ 
panel. In cases where extreme sensi- readings to within .003 in. of the original or pre-ignition was occurring. In this ne 
tivity is required, the instrument may setting. Spread used during this test was test, the gate width was set to represent tic 
be operated at a depressed zero to over- approximately twelve divisions per about five degrees of crank shaft rota- ha 
come certain limitations. Linearity of octane number at the 90-octane level. tion and the peak output of the D-l re 
this integrating arrangement has been 2. During work connected with sound pickup superimposed on the gate center. pa 
checked by a plot of input signal versus wave observations, it was observed that Pre-ignition and auto-ignition manifest qu 
meter readings and found to be highly the output of an internal type pickup themselves by erratic and immediately sp 
satisfactory. varied in an erratic manner with respect obvious movements toward the leading sti 
i edge of the gate. Ordinary dp/dt pickup 
Specialized Uses phase eccentricities from cycle to cycle la 

In addition to utilizing this instru- 360° are much smaller in amplitude than ru 
ment in routine automotive testing, CRANKSHAFT those which are apparent when pre tie 
limited experience has indicated that ROTATION ignition and auto-ignition are present. fo 

4 4 4 ;—__}__}_ SYNC. INPUT ; : . 
other research programs can be greatly * Proper calibration of gate width, with m 
aided by utilization of this device. Sev- due regard to normal phase eccentric sa 
eral of the experiments made possible = == ri ties, makes this a useful means of identi- ce 
through use of this instrument are de- — v2 PLATE2 fying incipient auto-ignition and pre- of 
scribed below. ignition. 

1. Using a crystal microphone as a = 4$—————2+-_—__|__—_+»_ V3 Gri | 3. In a number of basic studies on en- oy 
transducer and gating on the audible sig- gine operation, it is advantageous to ca 
nal emanating from the crank case door determine the principal frequencies fa 
on a Research Method engine, a plot of > a ‘ae -_ present in the transducer output. Super- su 
constant, audible knock intensity versus |——T ae i -— position of these signals on a gate of m 
micrometer settings was made from the convenient time width greatly simpli- se 
80-octane level to the 148-performance ya a. eT fies identification of the frequency of E 
level. Tests were conducted on two dif- | the principal component. q 
ferent engines with results, in both a 4. At certain times it is desirable to fa 
cases, in almost perfect coincidence with ++ - + f 4.4 pLate2 make a comparison of power outputs, (; 
the high octane reproducibility study a ee using various fuels, or with the same li 
group guide curve. From time to time ¥-5 GRID | fuel under various engine conditions. . 
during these tests, in an effort to dee _,, A , ., NA ,  ,, A SIGNAL INPUT Quite often a dynamometer of proper $1 
termine if the microphone had slipped Senseun 0 or size and capacity is not available. Use ; 
from its original iti tt ts Pa ere y wrnmaneunen ANS PLATE 2 of the calibrated gate in conjunction , 

ginal position, attemp T T | GATED SIGNAL g J 
were made to reproduce micrometer ana o—set lL, with a reliable pressure pickup affords 
settings using the level indicated on FIG. 6. Time sequence of wave forms a means of plotting a pressure-versus- ; 
the Electronic Gating Knockmeter scale. during complete engine cycles. crank angle curve from which power 
Using only this indication it was possi- ratings may be obtained. x at " 
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Analytical Methods 
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FIG. 1. SIMPLE but effective (micro) lamp for rapid sulfur 
determination. Fig. 2 is same lamp, but note sizes of the flames. 


oe 
Fig 


Determina! 


Mosr refineries occasionally have a 
need for a rapid method for determina- 
tion of sulfur in gasoline. Such a method 
has been developed, which utilizes al- 
ready available apparatus, for the most 
part. The only special apparatus re- 
quired is the macro-sulfur lamp and a 
special chimney that are easily con- 
structed from standard glassware. 

Using this method, one man, with two 
lamps and three absorbers can easily 
run from six to eight sulfur determina- 
tions per hour with sufficient accuracy 
for most routine requirements. This per- 
mits running of 3 determinations per 
sample as standard practice for greater 
certainty of results, without undue waste 
of time. 

The problems involved in the devel- 
opment of this method fell into four 
categories: (1) Development of a satis- 
factory lamp permitting accurate mea- 
surement of small volumes, easy adjust- 
ment of flame size and quality, and quick 
set up and burning of sample. (2) 
Efficient absorbent solution for minute 
quantities of SO, which would be satis- 
factory for larger amounts of SO, also. 
(3) Efficient absorber, permitting as 
little loss of SO, as possible. (4) Ac- 
curate method of determination of the 
small amounts of SO, involved—or of 
the acid formed by SO, absorption. 

1— The Lamp (Figs. 1 and 2.) The 
lamp, shown in Fig. 1, is made from 


*Fletcher Oil Company, Wilmington, Cali- 
fornia, 
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one-half of a 2 ml pipet, calibrated in 
hundreths, by sealing the lower end to 
a five-inch length of capillary tubing 
(34 mm bore, 5 mm OD). One 2 ml 
pipet thus makes 2 lamps. 


The capillary tubing is bent at ap- 
proximately a 90 deg angle 4 in. from 
the open end of capillary, forming an 
open V. The lamp is then mounted to 
a cork, which is fastened snugly to a 
wooden block by a screw. The attitude 
of the arms of the lamp may be varied 
by rotating the cork a few degrees right 
or left. 


The wick is a 4% in. piece of No. 
40 mercerized cotton stocking thread. 
Inserting the wick in the capillary is 
accomplished by first dipping the thread 
in molten paraffin, removing excess 
paraffin and cooling. The thread so 
treated is stiff enough to push into the 
capillary, aided by suction applied at 
the upper end of the pipet. The paraffin 
is removed from the thread by soaking 
in benzene for several hours, occasion- 
ally changing benzene. The benzene is 
rinsed from the lamp with gasoline. 
Several 0.5 ml portions of low sulfur 
content gasoline are then burned in the 
lamp. The lamp is now ready for use. 

The lamp thus constructed has these 
advantages: 

(1) Easy flame control: By rotating 
cork right or left and varying 
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Ss ac ON 


FIG. 2. SIZE of flame can be adjusted within wide limits by 
rotating cork to right or left, and varying wicking distance. 


Gasolins 


wicking-distance of gasoline (Fige 

1 and 2.) 

Precise reading: 0.2 ml can |} 

read with 14 per cent accuracy 

(3) Quick set up and burning: Smal! 
hold-up of wick permits easy wash 
ing, and an initial burning period 
of one minute for flushing lamy 
and adjusting flame. Average burn 
ing time per sulfur determination 
for a .2 ml sample is 5 minutes 

(4) Low evaporative loss: Important 
for volatile samples. Very smal! 
exposed evaporative surface plus 
short burning time keep evapora 
tive loss at a minimum. 

2 Choice of the absorbent solution 

Reactions: 


(1) H,O, + SO, = H,SO, 

(2) H,O + SO, + I, = SO, + 2HI 
Son or 

(2a) H,O+ SO, +1, = SO, + 2HI 


4] 
(3) O,-+ 4HI = 21, + 2H,0 
(4) K10, + 5KI + 6HCI 


(2 


— 





3H.O 


31, + 6KCI 

(5) I, + 28,0, = $,0, + 21 

(6) SO, + H,O = H,SO, = 2H 
SO, 


All initial tests of various absorbent 
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FIG. 3. MACRO sulfur determination 
lamp and modified Ethyl Corporation 
absorption apparatus assembled. 


were run using the absorption appara- 
tus of the Ethyl Corporation lamp sul- 
fur apparatus., 

3% H,O, (Equation 1) was tried as 
an absorbent solution, with poor re- 
sults. Results were low and unreproduc- 


ible. 
10 to 30 ml of approximately .001 


N I, + starch solution was tried as an 
absorbent (Equation 2a) hoping to ob- 
tain a visual end point as the starch 
iodine blue faded, then reading the 
amount of gasoline burned in lamp and 
thus calculating the per cent sulfur in 
the gasoline. Some fair results were ob- 
tained at sulfur contents exceeding 0.20 
per cent, but poor (very low) results 
were found at sulfur contents below 
0.10 per cent. Apparently oxidation of 


the I ion present in the I, reagent took 
place according to Equation 3. 

A mixture of an excess of KI+-KIO., 
plus a carefully measured amount of 
10 N Na,S,0O, plus a few drops of 
starch was next tried as an absorbent, 
apearance of a starch-iodine blue indi- 
cating the end point when an amount 
of SO, had been absorbed equivalent 
to (an experimentally determined fac- 
tor for) the known amount of thiosul- 
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fate present. The theory behind this 
method was: 


(1) 1 mol of SO, gives 2 mols of H 
(Equation 6) 
-{- 
(2) These 2 mols of H give one mol 
of I, (Equation 4) 
(3) This mol of I, gives 2 more mols 


} 
of H (Equation 2) 


=f. 
(4) These 2 mols of H give 1 mol of 
I, (Equation 4) 
(5) This 1 mol of I, reacts with 2 mols 
of thiosulfate (Equation 5) 
Thus 1 mol of SO, theoretically uses 
up 2 mols of thiosulfate. 

As soon as all the thiosulfate has 
been used up, the iodine formed by step 
(4) gives a blue with starch. 

This method gave fair results, but 
with a factor for .02N thiosulfate of ap- 
proximately .44 mg/cc instead of the 
.32 mg/cc theoretical. As results were 
still not reliable in the low sulfur 
range, a better absorbent was sought. 

Other absorbents tried were Kmn0O., 
KIO,, and mixtures of these reagents. 
A special KI, starch reagent as de- 
scribed by Katz? was also tried without 
success. 

Probably the most promising of all 
these absorbents was the iodine absorb- 
ent first tried, provided a means of pre- 
venting reaction® from taking place 
could be found. Elimination of KI from 
an aqeous solution of iodine would pre- 
vent this but would reduce the iodine 
solubility to an undesired extent. After 
much trial and error, the use of a .] 
N iodine solution in methanol was 
chosen for a stock solution. (.3.ml of 
this stock solution to 15 gms ice--15 
cc H,O and a few drops of starch solu- 
tion were used as the absorbent.) 

The use of (zero — blank) ice in the 
absorbent solution cut down the loss of 
iodine during absorption. Again, only 
fair results were obtained when the fad- 
ing of the starch iodine blue was used 
as an indication of SO, content. (Prob- 
ably because of evaporative loss of 
iodine.) However, when the acid formed 
(Equations 6 and 2) was titrated, good 
results were obtained in spite of any 
iodine loss. This reaction of SO, with 
iodine is especially good for this pro- 


cedure since 4 mols of H ion are formed 
per mol of SO, absorbed, double the 
amount formed in the usual H,O, ab- 
sorption, thus doubling the standard al- 
kali used in titration of the acid formed 
and increasing the accuracy, especially 
in the very low titrations obtained when 
burning less than .2 ml of low sulfur 
gasoline. This also tends to reduce the 
error due to acid formed from other 
constituents (which do not react with 
iodine) such as any HBr formed from 
ethylene dibromide used as a scavenger 
for lead in ethyl gasoline. 

3. The Absorber. The Ethyl Corpo- 
ration absorber was chosen in preference 
to the usual ASTM U-tube absorber be- 
cause it had less moist surface that might 
absorb the SO, before it could contact 





es 


the iodine solution. The Ethyl Corpora. 
tion absorption tube is made of approxi. 
mately 30 mm Pyrex tubing with a “(” 
porosity fritted glass disc at the bottom 
and with the bottom (gas inlet) tube of 
7 mm pyrex tubing. Overall length js 
about 10 in. 

A 250 ml erlenmeyer flask fits the 
stopper below the absorption tube. The 
chimney tube leads through this stop. 
per into the flask. Fumes are thus lead 
into the flask and then upward through 
the absorbent solution. (For more de. 
tails see Reference No. 1.) 

Even the best results obtained with 
the methanol —I,—ice water absorb. 
ent, however, were low when absorbing 
the SO, in the conventional Ethly Cor. 
poration lamp sulfur absorption ap. 
paratus. It was thought that this might 
be due to absorption of moisture plus 
SO, on the walls of the flask and air 
oxidation of this H,SO, which could 
thus not contact the I, absorbent solu- 
tion. This would result in less acid for. 
mation than theoretical. To correct this 
fault a special chimney was constructed 
and fitted to the absorber as shown in 
Fig. 3. (This chimney was made from 
a 3%-in. section of a 20 mm Pyrex test 
tube sealed to a 114 in. section of 1 mm 
Pyrex capillary tubing.) The flask and 
chimney were removed from the Ethyl 
Corporation absorber and the chimney 
illustrated was fastened directly to the 
lower portion of the absorber by a short 
rubber tubing. After burning was com- 
plete, the chimney and connecting tub- 
ing was removed before shutting off suc- 
tion and then the flask was replaced 
beneath the absorber to receive the so- 
lution for analysis. Before replacing the 
chimney at the start of an absorption 
run, (with suction on) the lower por- 
tions of absorption tube were swabbed 
dry with a 1 by 3 in. roll of a piece 





FIG. 4. BY USING two absorbers and 
running check tests on same sample 

and lamp, analyses may be checked and 
completed in 5-10 minutes. 
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us Analytical Methods 
at of toilet tissue. The chimney was then bottom (7 mm) tube of absorber, per- laboratory air through an identical ab 
cal placed in position and the absorption mitting air to pass up through absorber. sorption solution for the same length 
ras run made. Results were much better Swab . mm (bottom) tube dry with a of time as burning of lamp under other 
tom using this procedure. fresh piece of rolled up toilet tissue. absorber. Subtract NaOH titration of 
ea 4, Determination of SO, absorbed. 6. Attach chimney to bottom of ab- blank before calculating sulfur content 
h is The SO,, absorbed was determined by sorber with ¥% in. length of rubber Notes. 
titrating the acid formed during SO, tubing. Be sure that glass to glass con- 1. An excess of iodine causes no 
the absorption (Equations 6 and 2) after tact is made between absorber tube harm, but no less than .3 ml of IN 
The jischarging any remaining starch — and chimney tube. Adjust suction to iodine methanol solution per 30 ml of 
top. iodine blue with a few drops of .05N moderate rate. (Bubbles reaching to absorption solution should be used, 
lead sodium thiosulfate. within about 4 in. of top of absorber.) since low results may be obtained. In 
ugh The end point using methyl red as 7. Adjust lamp so that a clean practice, a calibrated eye dropper is a: 
de- an indicator for determination of the smoke-free flame 4 to % in. high is curate enough for measuring I, solu 
acid formed during SO, absorption was obtained. (Additional gasoline may be ton. 
with not sharp enough for the desired accur- added to lamp through top with a fine 2. When finished with lamp, it should 
orb- acy when very small amounts of SO, tipped pipet or glass tube.) be cleaned by rinsing several times 
bing were absorbed and titrations were made 8. Move lamp so that flame is under _with .3 ml portions low sulfur, volatil\ 
Cor. with 02 N NaOH. The end point was Chimney, simultaneously reading lamp _— gasoline (such as 10-20 Ib R.V.P 
vee found to be much sharper when using to nearest .001 ml. casinghead ) a third, and final rinse po! 
ight an achromatic indicator consisting of 9. Burn .2 to .3 ml of gasoline—or _ tion of 5 ml of the same rinse gasolin: 
plus 0.2 gm Methyl red + .1 gm Methylene until starch iodine blue color fades to should be pulled into lamp and per 
- blue in 200 cc of alcohol. light blue, if this occurs first. (If color mitted to slowly drain through wick end 
ould With this indicator, titrations may be fades to colorless, discard sample and by pivoting wick arm to a horizontal 
solu- made to an accuracy of .02 ml of .02 start over. Burn less gasoline.) ern 
f N NaOH in 60 ml of solution. The color 10. Remove lamp, again reading si- Calculations: 
this change is from violet to colorless to multaneously to the nearest .001 ml. % Sulfur - VxF 
al green. The color change from colorless 11. Remove chimney (and short rub- '  vxd 
; in toa faint tint of green was chosen as ber tube) from bottom of absorber. for .0200 N. Na OH 
the end point in these determinations. Place chimney on bottom of another : ates 
rom theoretical F = .0160 
sal prepared absorber (absorber No. 2.) (Expesimentel F = 172 ble I 
oan Determination of Sulfur in Place lamp, reading volume carefully, v_ 1 pee Nat are ewe) 
F Gasolines beneath absorber No. 2 (which was = ml of std. NaOH titration 
thyl Appparatus and Reagents Required. made ready while above burning was cine wenetng Steak) 
“a Special Macro — sulfur determination taking place.) By alternating jamp be- F = factor for NaOH 
4 os ssi anata Ethyl Gasoline Cor- —- different absorbers in this way an v = ml of gasoline burned 
ase cestion sulfur ahestption apparatus as analysis will be finished every 5-10 min. d = specific gravity of gasoline at 
com- described above. Ten ml micro buret 12. Place 250 ml erlenmeyer flask in its temperature. 
~. . : : i place at bottom of absorber No. 1. P . 
tub- calibrated in .05 ml and with fine tip 13. Shut off . (See Table 1 and discussion.) 
suc- delivering .01 to .02 ml drops. (Fig. 3.) ees oe Sy oe absorber No. D + he f 
aced Approximately 0.1 N iodine solution ! and permit abeorption liquid to drain ee ee! 
— Chanel {Dissolve ee aan of into flask. Rinse absorber and top — Mixes of Butyl Mercaptan in Methanol 
2 o as a : ae ‘a P Xe liquid trap bulb 3 times with small and in N. hexane were prepared, having 
de (Store -” 1 — d b i sae amounts of distilled water, draining rin- known sulfur contents. These mixes 
OW eter ge Ie ee ee 
‘ f : Us Powel now be 60 to 80 ml. using the method outlined above. The 
bbed o of —— Do aged 14. Remove flask from rubber stop- per cent sulfur was calculated for each 
piece ©) gm Na,S,0,5H,O per liter o per. Discharge starch—iodine blue mix, using the theoretical F value of 
water. : ; , with a few drops of .05 N thiosulfate. -0160 for the .0200 N NaOH used. Table 
Special Achromatic Indicator: Dis- 15. Add 6 drous of ack se indi- 1 shows that the results obtained in this 
Pp achromatic indi : 
solve .2 gm Methyl red -+- .1 gm Methy- cator solution and titrat fei manner were low, possibly partially 
. : titrate to a taint f 
lene Blue in 200 ml alcohol per liter of green (persisting 5 seconds while shak- from evaporative losses and also prob 
— oe _ _ ing flask) with .02 N standard sodium ably because of traces of SO, which 
tarch anges ae —_ a ia - hydroxide. Sometimes an additional 2 may have oxidized to SO, before reach- 
cent emer = — 4 starca; Uissolve drops of indicator added when end point _ ing the iodine absorbent solution and 
boil m a litt te Ayveged PM seed a is a drop or so away will sharpen end thus gave a lower acid concentration 
ple panetiang ~ aie % minutes. point. A blank should be run, pulling than theoretical. By using the corrected 
make up to volume. 
Procedure TABLE 1. Analysis of mixes of known sulfur content. 
Yas eae ae Ab eeclce is Os NNO 
: : : Percent Percent Percent Factor for .02N Corrected Per cer 
line and applying | suction to pipet i ol Mix ped wn nae y tay NaOH. seeded to ty ane tom 
end. Rinse twice with about .3 ml of Materials in mix number present found* value give correct sulfur sulfur found true value 
gasoline, letting gasoline run out pipet Butyl Mercaptan in methanol.... Mix I —.327 .306 6.4 0171 325 0.6 low 
wn — lamp and start burning at Butyl Mercaptan in methanol.... Mix II .112 101 9.8 .0177 q 2.7 low 
ck end. 0172 
9. Whilé lamp burns for a minute or Butyl Mercaptan in methanol.... Mix III .025 .022 12.0 .0182 7 .024 4 low 
80 place a small rubber stopper in inlet Butyl Mercaptan inn hexane.... Mix IV .120 115 4.2 . 0168 -128 2.5 high 
(7 mm) tubing at bottom of clean ab- * Using the theoretical NaOH factor of .0160 for .0200 N NaOH 
sorber No. 1. Add about 10-15 gm of (Each result is the average of three or more analyses) 
pure cracked ice (distilled water ice or 
ice which gives a zero blank.) TABLE 2. Examples of typical analyses. 
3. = = to 6 fhe J 7 ee (Results calculated using an F value of .0172 for .0200JN'NaOH) 
—lodine solution, rops of starch so- 
lution, then distilled water to total vol- ra [TL Bee Table 1) 0316; 0873; 0980; 0068 
s all ume of about 30 ml. Mix iV ‘See Table 1) 115; .131; 124” 
4. Insert stopper at top of absorber a Average .1239% — True sulfur .120% 
and o. 1 and start suction Sample A = a .0876; .0900 
. Average . 
5. Remove small rubber stopper at 
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NATIONAL CARBON’S GREATEST YEAR OF 
PRODUCT DEVELOPMENT BOOSTS THE BUYING 
POWER OF YOUR EQUIPMENT DOLLAR 











Here is recommended reading for those intensive product-development program 
who want a dollar that will buy more _inour history — man-hours and money de- 
instead of Jess than a year ago. These cata- _ voted to adding value in every way possi- 
log pages detail the results of the most d/e to your new “Karbate” equipment. 


HERE’S WHAT WENT INTO THE PROGRAM: 


® A material unique in corrosion resistance 
® Design know-how and facilities pre-eminent in the field 
@ Application experience of long standing 


HERE’S WHAT CAME OUT OF THE PROGRAM: 


® Higher unit capacities 
® Lower costs per unit of product through increased efficiency 
@ Still greater ease of installation and maintenance 
® Increased ruggedness and flexibility 
® Greater simplicity and alterability than ever before 


SEE THEM AT THE CHEMICAL SHOW ® NOV. 30—DEC. 5 
CONVENTION HALL, PHILADELPHIA, PA. 


Catalog Section S-6740- 
HEAT EXCHANGERS 


RBA _ ir bcomea 
Fy Chemical resistance to 
practically all corrosive 
fluids; resistance to 
severe thermal shock; 
high heat-transfer rates; 


low maintenance costs. 


Catalog Section S-6820— 
CASCADE COOLERS 


a 





Low initial cost; radiused 
returns for low pressure 


drop; redwood water- NAT 

guide strips; three 
standard models in stock. HE 
HY 
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type SN armored connections; 
pump efficiencies to 60%; 
discharge pressures to 100 psi. 
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Catalog Section S-7460 — HCL ABSORBER 


Produces up to 20 tons per day 22° Baumé Acid; 
pneumatic automatic control; compact, lightweight; 


minimum installed cost. 
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Readily installed; long lasting; 
easily maintained; 
unaffected by most corrosive fluids. 
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TABLE 3. Analyses of typical 


gasolines for sulfur. 





II III 
% By Ethyl Gravimetric 
Sulfur Corp. sulfur 


found method (from solutions 
I (H202 after NaOH 
By absorption titrations of 

rapid NaOH _ absorbents in 


Sample method titration) column IT) 

A Catalytic cracked 

ethyl gasoline.... .0885 092 082 

(. 088) 

B Unleaded thermal 

cracked gasoline.. .27 261 .271 
C Thermal cracked 

ethyl gasoline.... .242 258 247 


D Unleaded 420 deg 
end point thermal 
cracked gasoline.. .395 .390 398 


F value of .0172 (Table 1), much closer 
agreement of results was obtained, as 
would be expected, since this F value 
was obtained experimentally and thus 
corrected for any systematic losses in- 
herent in the procedure. 

Discussion of Experimental Results. 
Table 1 shows the results of the analy- 
ses of the mixes of known sulfur con- 
tent, and data used in calculating the 
factor F for the .0200 N NaOH. 

Table 2 shows the individual results 
of some of the analyses of Tables 1 


Plant Aids 


and 3 and indicates the magnitude of 


individual deviations to be expected. 
Table 3 shows a comparison of results 


obtained by some different methods of 
sulfur analysis on a variety of gaso- 


lines. 

The results of Samples A and C 
(Table 3) by the rapid method indicate 
that these figures are probably closer 
to the true value of sulfur content in 
these gasolines than the Ethyl Co:pora- 
tion method, and for sample A, prob- 
ably closer than the gravimetric results. 
(According to ASTM figures (Ref. 4) 
gravimetric results tend to be slightly 
low for sulfur contents below .10 per 
cent.) It is also a known fact that the 
NaOH titration of H,O, absorbed lamp 
sulfurs tend to be high for Ethyl gaso- 
lines.> Samples D and B gave higher re- 
sults by the gravimetric method than by 
the NaOH titration of H,O, absorbent 
(Ethyl lamp method) on the identical 
absorbent solutions. This may have been 
due to traces of ammonia or of nitrogen 
bases in the laboratory air. 


Summary and Conclusions 


A rapid lamp method for the deter- 
mination of sulfur in gasolineg has been 








Diaphragm Operated Butterfly and Governor Booster* 


T. O. HAMAKERt 


This is a diaphragm-operated butter- 
fly in the suction of a gas engine with a 
diaphragm-operated booster on the me- 
chanical governor of the engine that 


pressés the diaphragm in the butterfly 
control thus opening the butterfly valve 
in suction line, and increasing flow to 
compressor cylinder. The same excess 
pressure depresses diaphragm on gov- 
ernor booster. This movement is trans- 
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DETAIL OF 
BUTTERFLY VALVE 


controls the pressure on the field system 
or can be reversed to control the engine 
suction pressure. 

Excess pressure in the suction de- 





*Class A, first prize and grand prize in NGAA 
Kinks Contest. 

+Arkansas Fuel Oil Company, Magnolia, 
Arkansas. 
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DETAIL OF 
GOVERNOR CONTRO} 


mitted through linkage so that fly ball 
governor is forced to open up and in- 
crease rpm of engine to accomodate in- 
creased gas volume to limit as set by 
speed range control. Action of booster is 
deferred by counteraction of a coil 
spring, until a predetermined increase in 
suction has been reached. 
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developed. With this method the sulfur 
content of a gasoline may be determined 
in an average time of 10 min with an 
average error of less than 3 per cent of 
the amount of sulfur present, which js 
sufficient accuracy for most routine re- 
quirements, although not meeting 
ASTM requirements. This method is in. 
valuable where less than 2 ml of sam- 
ple is available, since only about .2 
ml of gasoline is burned per determina- 
tion. In all cases, analyses were made 
by burning lamps in laboratory air, 
with no burning in controlled atmo- 
spheres. Possibly improvements such as 
more efficient absorption and burning 
in a controlled atmosphere of O, plus 
CO, might make this method the equal 
of any present methods for accuracy 
while greatly conserving time and sam- 
ple quantity. 

The results of a small amount of 
work on heavier distillates indicates that 
this method has value for sulfur deter- 
minations on light gas oils, stove oils 
and kerosenes. Best results were ob 
tained by diluting the heavier material 
with from 4 to 8 volumes of a light, 
low sulfur gasoline of known sulfur con- 
tent. Such dilution gave a smoother 
burning flame with less tendncy to 
smoke than the undiluted material. 
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today and 


o 


for the future...’ 


THEODORE E. MUELLER 


President, American Radiator 
and Standard Sanitary Company 


“For today and for the future: for yourself and for your country; the 
Payroll Savings Plan is a thoroughly American plan. By helping ourselves 
through savings we maintain and extend individual independence and 
help our country preserve its freedom. Thousands at American-Standard 
are carrying forward this sound American tradition of national-help 


through self-help.” 


“ 


... national-help through self-help’—that’s the Payroll 
Savings Plan! 

Introduced in 1941 and offered to millions of employees 
by alert managements, the Payroll Savings Plan has given 
employed men and women an easy. automatic way to build 
financial independence, save for a home. educate their chil- 
dren and gain many benefits that can be acquired only by 
thrift. It has built up a tremendous reserve of purchasing 
power: today. Americans hold more than $58 billion in 
U.S. Savings Bonds. It has helped to provide cash to retire 
maturing Savings Bond issues and pay off $6 billion in 
bankheld debt. It is one of our strongest checks on infla- 
tionary tendencies. 

In these critical days. when “Defense is Everybody’s 
Job” the Payroll Savings Plan is up front with America’s 
defenders. Month after month, in upwards of 21.000 com- 
panies, more than 8.000.000 men and women are building 
a bulwark of thrift dollars. In January. 1951, 3.587.000 


$25 Defense Bonds and 1.028.000 $50 Defense Bonds were 
purchased—the majority by serious savers on the Payroll 
Savings Plan. 


Management is doing its part—in a big way. Hundreds of 
companies. large and small. are reinstating the Payroll 
Savings Plan or vitalizing the existing plan by a person-to 
person canvass that puts a Payroll Savings Application 
Blank in the hands of every employee. No pressure is ex 
erted—or needed. In Mr. Mueller’s American-Standard 
plants. for example. the person-to-person canvass added 
7,800 more employees to the plan that protects. 


If your company does not have a Payroll Savings Plan 
... or if you have not made a person-to-person canvass 
recently ... phone, wire or write to Savings Bond Division 
U. S. Treasury Department, Suite 700. Washington Build 
ing. Washington, D. C. Your State Director will be glad 
to help you. 


The U. S. Government does not pay for this advertising. The Treasury De- 
partment thanks, for their patriotic donation, the Advertising Council and 
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re onomics of Spare: 


P 903. 


in Refineries 


When is it proper to install a spare pump or compressor? 


If a spare is needed, how many should be installed? 


One of the knottiest problems that 
repeatedly presents itself to refinery en- 
gineers is how to justify permanently 
installed standby equipment. A request 
is presented for spare equipment based 
on the apparently sound logic that the 
expenditure of some relatively small 
amount of money for a spare pump, 
line, or exchanger may eliminate a 
major shut-down of a refinery facility 
and would consequently pay off in a 
day in the event that the regular service 
equipment were to fail. On the other 
hand this argument, when carried to an 
extreme, might result in the installation 
of complete spares for all equipment 
with the result that the capital invest- 
ment in refining facilities would be 
doubled over that actually necessary to 
process the required amount of crude. 
Such a policy would, of course, bank- 
rupt any company which attempted to 
follow it. 

Economics is one of the factors that 
is involved in making a decision regard- 
ing the merits of installing a piece of 
spare equipment and it is the purpose 
here to demonstrate a method by which 
this one factor may be calculated. In 
using an economic criterion to deter- 
mine the advantages of installing a piece 
of spare equipment it should always be 
borne in mind that the factors of safety, 
future expansion and other incalcula- 
ble considerations may outweigh in im- 
portance the question of economics and 
dictate the installation of a piece of 
spare equipment in a situation where 
economic calculations indicate that the 
proposed installation is not justified. 

In order to calculate the economic ad- 
vantage of the installation of a piece of 
spare equipment, it is necessary to have 
the following information: 

(a) Statistical data regarding the 
probability of failure of equip- 
ment similar or identical to that 
for which a spare is proposed. 
This is expressed as failures per 
year. 

(b) An economic study which pro- 
vides an estimate of the loss re- 
sulting from a shut down caused 
by equipment failure. This 
should be expressed as dollars 
lost per failure. 

(c) The cost of installing the spare 
equipment. 

It is then necessary to assume a good 

value for pay out. In the petroleum in- 
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dustry a two or three year pay out be- 
fore depreciation and income taxes is 
usually considered to be the criterion of 
a good investment. In some instances a 
longer pay out may be acceptable. In 
order for the installation of spare equip- 
ment to be advantageous its cost must 
be less than the product of loss per 
failure, times failures per year, times 
years to pay out. 

Statistical data on the frequency of 
failure of particular types of equipment 
such as pumps, compressors, fans, etc., 
are not always available. An “educated 
guess” at this figure, however, probably 
results in a more accurate analysis of 
the problem than an off-hand guess at 
the entire question of whether or not a 
spare is justified. 

Calculation of the loss resulting from 
a forced shut-down may prove to be 
a major task when the problem involves 
an existing unit. Decisions regarding 
permanently installed standbys, how- 
ever, are usually made during the de- 
sign of a new unit. At such times 
economic studies are almost always 


available and can be used as a basis 
for the calculations. 

One of the situations that is easily 
overlooked in considering problems of 
this type is the case where the refining 
facilities are not operated at their peak 
capacity in order to meet market de- 
mands. In the event that a particular 
facility operates at less than peak ca- 
pacity, it is possible to catch up after 
a forced shut-down and as market de- 
mands are met at all times there is lit- 
tle real economic loss resulting from 
the failure of the facility to operate 
continuously. 

Although it is questionable that the 
problem of the installation of spares 
has, in the past, been attacked by these 
methods, it is obvious that the collective 
judgments of the people who have made 
these decisions has been in accord with 
the results that would have been at- 
tained from more rigorous study. This 
is evidenced by the customs in the re- 
fining industry with regard to the in- 
stallation of spares on electrical sys- 
tems. In most instances a continuous 
supply of electrical power is essential 
for continued operation of the entire re- 
finery and thus a failure of the electri- 
cal system will result in a large loss in 
profit. Further, the cost of spares for 
transformers and switch gear is rela- 
tively small in proportion to the loss 
which may result from failure of this 
type of equipment. It thus appears logi- 
cal to install spare equipment for elec- 
trical transformers and switch gear and 
a review of commercial installations 
will show that this policy is almost al- 
ways followed. 

Another problem that arises particu- 
larly on a major project is how to pro 
vide spare equipment at minimum cost. 
An example of this problem would be 
the installation of a boiler plant in a 
refinery where it has been decided that 
a spare boiler is essential. If it is as 
sumed that the normal steam demand is 
to be 1,000,000 lb per hour, there are 
numerous alternatives that may be 
selected. First, the installation might 
include two 1,000,000-lb boilers thus 
providing for normal operation with 
spare equipment available in the event 
of failure. A second alternative would 
be the installation of three units each 
of 500,000 Ib capacity. A third alterna- 
tive would be the installation of four 
units each of 333,333 lb capacity, etc. 

It will be noted that the alternatives 
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FIG. 1. Curve for estimation of optimum number of units for minimum capital investment. 


listed all contemplate the installation 
of a multiple number of identical units. 
This is the usual practice in a multi- 
unit plant because it simplifies operation 
and reduces the investment in repair 
parts. For this reason the calculations 
that follow are all based on a multi- 
unit plant with all units being identical. 

The selection of the number of units 
depends on many factors. There are al- 
ways special situations that are unique 
to particular problems and these must 
not be overlooked. There are, however, 
some factors involved in all such de- 
cisions. These are: 

a. Safety 

b. Operating costs. 

c. Plans for future expansion. 

d. Capital cost. 

This article will give consideration 
only to the matter of capital cost. A 
mathematical equation can be derived 
that will indicate the number of units 
that should be installed in order that 
the capital cost of the entire plant will 
be a minimum. 

It must first be assumed that the capi- 
tal cost of the units that will be installed 
in the plant is an exponential function 
of their capacity. This rule is accepted 
by estimators and it is discussed by 


10il1 and Gas Journal, October 5, 1950. 


Plant Aids 


Nelson in his series of articles on “Costi- 
mating.”? 

This relationship is expressed by the 
equation: 


Capacity A \* 
Cost A = Cost B ee : 
Capacity B 


The exponent, a, varies with the type 
of equipment under consideration. Nel- 
son gives a listing of exponents he con- 
siders to be correct for various types of 
equipment. With this relationship ac- 
cepted the total cost of a multiple unit 
plant with one spare unit can be ex- 
pressed as: 


K = X2Q (. --+ 1) 


K = capital cost of complete plant. 

Q = cost of a single unit with capac- 
ity equal to the normal design 
operating capacity of the plant. 

X = unit size expressed as a fraction 
of the normal design operating 
capacity of the plant. 

a= exponent of the capital cost 
equation. 


where 


From this equation it can be derived 
that K will be a minimum when 


a) l—a 


X = 





a 


The curve shown on Fig. 1 is a 
graphical representation of this equa 
tion. For convenience the ordinate is 
plotted as number of units, which 


(< + 1) rather than X. The abcissa 


is (a), the exponent of the cost-capacity 
equation. 

In applying this procedure to the 
boiler plant for example, we would 
select a value of 0.7 for a. This is the 
figure which Nelson? recommends fo! 
complete plants and a large boiler 
would fall in this category. 

In order to provide figures for an 
example, it will be assumed that a sin 
gle boiler together with its auxiliaries 
having a capacity of 1,000,000 lb of 
steam per hour would cost $5,000,000 
Based on the exponential rule we can 
calculate the cost of the various alterna 
tives as follows: 


2 Units $10,000,000 
3 units 9,240,000 
4 units 9,280,000 
5 units 9,500,000 


The three unit plant involves the low 
est capital expenditure. This may be 
verified on Fig. 1 for an exponent of 0.7 

In selecting an exponent considera 
tion must be given to the cost of the en 
tire installation. 

As an example, consider the case of a 
small pump, where the exponent accord 
ing to Nelson for reciprocating pumps 
is 0.7. This would indicate that where 
a spare is required the installation 
should consist of three pumps. A more 
careful analysis will include the cost of 
foundations, piping manifolds, extra 
building space, etc. The cost of these 
items will be practically independent of 
unit size. The exponent for the cost of 
the entire installation will fall below 
0.6 and the correct number of units to 
install for minimum capital cost is two 

The problem of how much to spend 
on spare equipment is certainly a com- 
plex question. The methods which are 
outlined in this article cannot provide 
the final answer in all cases. They will, 
however, serve as an aid to judgment 
and it is felt that such calculations are 
worth while in instances when majo 
capital investments are involved. * * 





line Repair Clamp 
BEN HALLEY? 


This is a type of C-clamp especially 
shop made for high strength and to fit 
pipe of a given diameter. 

To repair a leak using this clamp, a 
piece of soft neoprene large enough to 
cover the leak and any pitted area, is 
first centered over the leak and held in 
place by a piece of string. During this 
phase, liquid is of course, spraying from 
eneath the neoprene. A piece of steel, 
usually cut from pipe and hammered to 


(es 





fit the pipe size being repaired is then 
centered over the neoprene and the 
clamp is installed and tightened with a 
wrench until the leak has stopped. The 
steel patch can then be held with bands 
installed with a Bandit tool and the 
clamp can be removed. It is satisfactory, 
also to leave the clamp in place and not 
use bands. In either case, as soon as the 
gasoline has evaporated from the bell 
hole the patch can be welded to the pipe 
and the bands or clamp removed. 





7Warren Petroleum Corporation, Gladewater 
Texas. 
Class C, Second Prize, NGAA Kinks Contest 
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News 


Foreign Refining Capacity 
To Show Increases; PAD 

Refining capacity in free-world na- 
tions outside the United States will by 
the end of 1955 be 40 per cent greater 
than it was at the end of 1951, Acting 
Deputy Petroleum Administrator Rea 
Jackson has predicted. 

Refineries in the Far East will have 
increased their capacities by 77 per 
cent over the period, and European re- 
finers will have increased their capac- 
ities by 47 per cent. 

Western Hemisphere refiners out- 
side the United States, on the other 
hand, plan only a 28 per cent increase 
in capacities over the period. No major 
expansion is planned in the Caribbean 
area, which figures so largely in West- 
ern Hemisphere output. 

Statistics show that foreign refiners 
plan significant increases in the instal- 
lation of modern refining processes 
such as catalytic cracking and, even 
more, catalytic reforming. 


McNutt Refiining Expands 


McNutt Oil and Refining Company 
has announced it has put on stream a 
UOP Platformer as the culminating 
step in a modernization program that 
has increased the capacity of its re- 
finery in Brickland, New Mexico. High 
octane Platformate being produced in 
the 600-bbl per stream day Platform- 
ing unit is being blended with other 
stocks to supply McNutt’s retail outlet, 
as well as several distributors, and to 
meet demand for premium quality gas- 
oline and distillates. 

C. Blaine McNutt, refinery presi- 
dent, said construction of the Plat- 
former was handled by refinery per- 
sonnel, who also revamped two exist- 
ing facilities. 

A UOP two-coil thermal cracking 
unit is being converted into a three- 
coil unit, and the crude capacity will 
be increased from 3000 to 4000 bbl 
per stream day and the capacity of the 
thermal cracker from 1200 to 1800 
bbl per stream day. A new stabilization 
unit is being added to the thermal 
cracker, and the capacity of an exist- 
ing UOP poly plant will be increased 
33% per cent. 


Octane Number May Rise 


Gradual increases in octane num- 
bers of gasoline and in compression 
ratio of automobile engines, result- 
ing in an eventual saving of three- 
quarters of a billion dollars a year 
to American motorists, were predicted 
by William M. Holaday, director of 
Socony-Vacuum Laboratories, So- 
cony-Vacuum Oil Company, Inc. 

Although the cost of gasoline per 
gallon probably would be a little higher 
as a result of these developments, the 
motorist would still save money be- 
cause the cost of gasoline per mile 
would be less than with today’s gaso- 
line in today’s engines. In addition, 
the lower fuel consumption would ul- 
timately result in substantial conserva- 
tion of crude oil, probably as much as 
400,000 bbl a day. 

Holaday said that improvements in 
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engine design and fuel manufacture in 
recent years make it practical to raise 
octane numbers up to 98 and compres- 
sion ratios up to 10 to 1. 


Egloff Speaks in Japan 


Dr. Gustav Egloff, director of re- 
search for Universal Oil Products 
Company, has been in Japan, where he 
played a leading role in the 75th anni- 
versary celebration of the Chemical 
Society of Japan. Dr. Egloff was the 
only American to address the Society. 
As one of three invited foreign lectur- 
ers, he spoke on “The Platforming 
Process” and “Chemicals from Petro- 
leum” at Tokyo and “Catalytic Reac- 
tions in Oil Refining” at Osaka during 
the week of the celebration. 


Shell Refinery Set Up 

Shell Oil Company has announced 
a new 50,000-bbl refinery for Ana- 
cortes, Washington. General contract 
has been granted the Bechtel Corpora- 
tion. Actual field construction of the 
refinery units will begin about the mid- 
dle of 1954, F. S. Clulow, Shell vice 
president in charge of manufacturing, 
announced. 

Major refining units will consist of 
a crude oil fractionating unit, a plat- 
former, and a catalytic cracker. 


Sinclair to Have New 
Chicago Office Space 


Peter B. Ruffin, president of the 
Suffolk Corporation, has announced 
that Sinclair Refining Company has 
signed a 25-year lease for 150,000 x 
ft of space in the new 10-story, office 
building, now being constructed by 
Suffolk Corporation, Chicago, Illinois, 
The new structure — the first new of. 
fice building to be erected in the Chj- 
cago Loop area since the 1930’s— 
will be known as Sinclair Oil Buildin 
and is due for completion in June 1954, 





Cat Cracking Unit on Stream 
Ben Franklin Refining Company put 
on stream recently a new UOP high 
conversion fluid catalytic cracking 
unit. The new unit is designed for 5000 
bbl per stream day of fresh feed stock 
at 75 per cent conversion, with a coke 
burning capacity of 75506 lb per hour. 
With the new cat cracker, a gas con- 
centration, a polymerization, and a 
LPG unit also were placed in opera- 
tion. A thermal cracking unit was re- 
vamped into a single coil cracking unit 
to handle the catalytic cycle stock. 
Still under construction is a vacuum 
distillation unit, which will be used to 
prepare saleable asphaltic materials 
and feed stock for catalytic cracker. 


i 


ce di. 


FINISHING TOUCHES are given new 24,000 bbl fluid catalytic cracking unit 


dedicated recently at Esso Standard Oil Company’s Everett, Massachusetts, 
refinery. Multi-Million dollar expansion and modernization of the plant gives 
New England its first complete oil refinery and is part of more than $23,000,000 
spent or earmarked by Esso for new manufacturing and marketing facilities 
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throughout New England in the last five years. 

















(0! 


ST 


Wickes 
vp to 2 





"A" Type 















Nois, 
v Of- 


Sing 
ding 
954, 


2am 
y put 
high 
king 
5000 
stock 
coke 
10ur, 
con- 
id a 
pera- 
iS Te 
Unit 
tock. 
uum 
ed to 
erials 


er. 





| 


j 
5) 
! 
| 
} 


a 
= <7 


/ 


os 
i 
Lia ha | 
‘a 
i 
A 
Wy 
| 
} 


ii j 





"N' Type Water Tube Boiler 
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2 Drum Water Tube Boiler 


(OR ALL INDUSTRY... 


WICHE 


{STEAM GENERATORS 


Wickes Steam Generators are in constant daily service. All types, such as those illustrated on this page, with capacities 
wp to 250,000 Ibs. steam per hour and 1000 psi. Write for descriptive literature. — 








3 Drum Low Head Water Tube Boiler 
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* In the oil, paper and chemical industries and in manufactur- 
ing plants, institutions and public buildings throughout the world 

















Wickes 2 Drum 
Waste Heat Installation 
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THE WICKES BOILER COMPANY e pivision OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati * Cleveland * Denver * Greensboro, N.C. 
n * Indianapolis * Los Angeles * Memphis * Milwaukee * New York City °* Pittsburgh * Portland, Ore. * Saginaw * San Francisco © 
Fla. © Tulsa * Washington, D.C, 


Type-S 2 Drum Boiler Series $1! 
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Type “A” “Packaged” Steam Generator 


News 


Anglo-liranian Oil to Use 
Gamma Rays for Welding 


Another in the growing list of indus. 
trial applications of atomic research 
will be employed by Anglo-Iranian Ojj 
Company during construction of its 


new Kwinana refinery in Western Aus. 


Weston tralia. The company announced that 

gamma rays, in addition to X-ray, will 
— be used to inspect the miles and miles 
of pipe line welding that will go into 


| . the building of the 62,000 bbl-a-day 
AY PAY e ement plant. Radio-active isotopes, the com- 
pany said, will be flown to Australia 
from Britain’s Atomic Research Sta- 
tion at Harwell. The Kwinana refinery 
is being built near Fremantle by Ahglo- 
Iranian’s associate company, Australa- 
sian Petroleum Refinery Ltd. 


Pan-Am Fellowship Granted 

M UL ida: HELIX! Five fellowships for the school year 
ann | 1953-54 have been renewed by the 
Pan American Refining Corporation, 
and one new fellowship established, 
L. W. Moore, president of Pan Ameri- 
can, and Dr. P. C. White, manager of 
the research and development depart- 
ment, announced. Grants were re- 
newed at the University of Illinois, 
Massachusetts Institute of Technology, 
Rice Institute, University of Texas, 
and University of Kansas. The new 
fellowship was granted to the Univer- 
sity of Arkansas. 


NLGI Wins SAIE Award 


W. W. Albright, president of the 
National Lubricating Grease Institute, 
has announced that the Institute has 
won the top journalistic award offered 
each year by the Society of Associated 
Industrial Editors. Known as the 


' “Award of Excellence”, it is given 
TON the industrial publication considered 
by the Society to have the best appear- 


ance and content among the approxi- 


mately 600 competing publications. 
all-metal THERMOMETE This is the third journalism award 
won by its official publication, the 


NLGI SPOKESMAN since 1949. 
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Although WESTON provides sensing elements of 
various forms for special applications, the element 
in all standard WESTON Industrial Thermometers 
is a multiple helix as illustrated above. Why the 


Pakistan to Get Refinery 
Burmah Oil Company is planning a 

$21,350,000 oil refinery in Pakistan, 

industries minister Abdul Qayum 

















more costly multiple, instead of the single, helix? Kahn told parliament in Pakistan re- ae 
Just one reason. WESTON’s twenty years experience cently. The minister reported that the 
producing bi-metal thermometers for industry has plant would turn out 140,000,000 gal 
furnished convincing proof that the shorter, non- a year, and added that the company 
sagging multiple helix provides better accuracy, had asked the government for some 
over longer periods. And while it provides other technical, financial, and administrative 


advantages, the one thing most thermometer buy- ep. 


ers demand is long-term dependability. You get it, Packaged Detergent Plant 
in extra measure, in WESTON Thermometers with Offered by Snell 


multiple helix. WESTON Electrical Instrument 
Corp., 614 Frelinghuysen Ave., Newark 5, N. J. 
keted as a packaged unit and includes 


sulfonation, neutralization, detergent 


a\\ compounding and spray drying equip- 


A completely engineered synthetic 
detergent plant, capable of producing 
a finished spray dried product from 
basic raw materials is being offered by 
the Hull Company Division, Foster D. 
Snell Research, Inc. The plant is mat- 





ment. Based on a plant layout prepared 
to suit the customers site and condi- 
tions, all piping is precut and marked. 
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Masoneilan 10000 
Series Valve and 7000 Series 
Positioner at work in Cities Service 
refinery at Lake Charles, Lovisiana 


get acquainted with the quality features which distinguish Masoneilan 
Control Valves. Learn about the built-in accuracy, stamina and economy 
which has induced thousands of quality-conscious companies like Cities 
Service, all over the world, to select Masoneilan valves as an important 
element in maintaining the quality of their products. Put Masoneilan 
Control Valves to work for you — helping maintain the quality of your 
product. Complete information on request. 


Industrial Controls ERED Specialists Since 1882 
MASON-NEILAN 


REGULATOR CO. 
1197 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices onDistributors in the Following Cities: New Y orkeSyracusee Chicago St. Louise Tulsae Philadelphia 
Houston e Pittsburgh « Atlanta « Cleveland « Cincinnati « Detroit « San Francisco « Boise « Louisville 
Salt Lake City ¢ El Paso « Albuquerque « Charlotte « LosAngeles « Corpus Christi « Denver « Appleton 
Birmingham « New Orleans « Dallas « Seattle e Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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News 


Pan-Am Unit Planned 


A fixed-bed hydroforming unit in- 
corporating the latest design features 
will be built at the El Dorado Refinery 
of Pan-Am Southern Corporation, R. 
T. Colquette, vice president in charge 
of manufacturing, announced. 

Construction will begin in October, 
Mr. Colquette said, and ground on 
which the new unit will stand is al- 
ready being prepared for construction. 

The unit will be one of the first of 
its kind in the United States and will 
incorporate new design features as well 
as a Catalyst developed by the research 
department of Standard Oil Company 
of Indiana, Pan-Am’s parent company. 


Sunray to Operate 
New Coking Plant 


The Ucan Products Company has 
awarded the construction contract for 
its projected delayed coking unit to be 
built at Sunray Village (Duncan), Ok- 
lahoma, in conjunction with Sunray 
Oil Corporation’s catalytic cracking re- 
finery, to The Lummus Company. 

The plant is scheduled for comple- 
tion late in 1954. Functions of the new 
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unit will be to produce from a straight 
run residuum charge material (approx- 
imately 13 deg gravity) a maximum 
quantity of gas oil for charging to 
Sunray’s catalytic cracking unit. 

Designed capacity of the new coking 
unit is 9000 bbl per day, or when op- 
erating at capacity approximately 120,- 
000 tons of coke per year. The plant 
will also upgrade No. 6 fuel oil into a 
variety of more valuable demand prod- 
ucts including propane, propylene, bu- 
tane-butylene, debutanized gasoline 
and gas oil, for additional catalytic 
charging stock. 


Union to Build Reformer 
At Montana Refinery 

Union Oil Company of California 
will construct a 600-bbl-a-day catalytic 
reformer and other facilities at its Cut 
Bank, Montana, refinery. Engineering 
and design work for the $600,000 
project is well advanced, a company 
spokesman said. 

Construction of the reformer and 
all auxiliary facilities will be begun 
early next spring by the Ralph M. 
Parsons Company of Los Angeles. 


Foreign Lubricating Oil 
To Be 53,100 B/D in 1954 


Free-world refiners outside the 
United States plan production of an 
average of 53,100 bbl a day of lubri- 
cating oils during 1954, Acting Deputy 
Petroleum Administrator Rea Jackson 
announced. 

That output would represent almost 
a 60 per cent increase over the actual 
production of 33,200 bbl a day during 
1952. 

Figures on prospective production 
were gathered during a recent survey 
by the Petroleum Administration for 
Defense on planned refinery expansion 
abroad. 

Below is a summary of lube-oil pro- 
duction for 1952 and expected produc- 
tion for 1954: 


Lube Oil Production B/CD — (42 gal bbl) 

















Actual Expected 
1952 1954 
Canada and Mexico 5,300 8,000 
Caribbean and Venezuela and 
Colombia 5,300 8,600 
Balance Western Hemisphere 800 1,100 
Total Western Hemisphere 11,400 17,700 
Free Europe....... 18,200 30,000! 
Africa, Middle and Near East 
India, Australia and Far East 3,600 5,4002 
Total Eastern Hemisphere... 21,800 35,400 
Total Free Foreign World 33,200 53,100 
1 UK-42 per cent; France-27 per cent; Germany-15 per 


cent;‘Italy-11 per cent. 
2 Japan-80"per cent. 





anada to Get First 
Portable Processing Plants 


Canadian Palmer Stendel Oil Cor- 
poration will build the first portable 
gas processing plants ever to be con- 
structed in western Canada within the 
next few months. Agreement for the 
building of these plants has been made 
between Canadian Palmer and Cali- 
fornia Standard Company, subsidiary 
of Standard of California and Cana- 
dian Gulf, a subsidiary of Gulf Oil, 
and others. 


Union Conducts Shale 
Retorting Tests for Brazil 


Union Oil of California is conduct. 
ing pilot shale retorting tests for the 
Brazilian government at Union's 
Wilmington refinery, it was disclosed 
recently. 

Three hundred tons of Brazilian jj 
shale will be processed in an experj- 
mental retort to determine whether ap 
8000 bbl per day commercial plant 
nar Sao Paulo, Brazil, using Union's 
retort design, would be feasible. }f 
constructed, this would be the first 
commercial shale oil plant in the west. 
ern hemisphere, according to Dr. 
Clyde Berg, Union’s manager of proc. 
ess development. 

The pilot runs are being witnessed 
by a six-man commission representing 
the Brazilian government, headed by 
Jose Shore. Also present are represent- 
atives of the U. S. Bureau of Mines’ 
synthetic fuels division, and engineers 
of the Kellogg Company and Foster. 
Wheeler Company, who may install 
the unit in Brazil. 


Union Lets Contracts 
To Begin Modernization 


Union Oil Company of California 
has announced the assigning of con- 
tracts totaling $5,750,000 for construc- 
tion at its Oleum (California) refinery 
of the initial unit in the company’s 
$40,000,000 program “designed to ob- 
tain more and higher octane gasolines” 
from its crude oils. 

A contract with C. F. Braun and 
Company calls for completion of a 
Platformer by November, 1954. Con- 
struction is not expected to begin be- 
fore early next year. The Platformer 
will have a daily feed capacity of 14- 
500 bbl of gasoline stocks. This cata- 
log reforming unit is licensed by Uni- 
versal Oil Products. 

A contract with the Bechtel Cor- 
poration calls for construction of out- 
side facilities, utilities, and tankage that 
are required for the Platformer opera- 
tion. 


AIOC Plan Platformers 


Platforming units are to be built at 
six refineries operated by Anglo- 
Iranian Oil Company and its associ- 
ates, the company announced. At Llar- 
darcy, in south Wales, the platformer 
will be in addition to the large current 
expansion program now nearing com- 
pletion, while at the Kent plant, south 
of London, the installation will form 
a fourth stage in the refinery’s con 
struction plan. 

In addition to the United Kingdom 
plants, two refineries on the Continenl 
—Lavera, in southern France, and 
Hamburg, Germany — will have plat- 
formers, as will the refinery now being 
built at Aden, near the southern end 
of the Red Sea, and Kwinana refinery, 
which is under construction near Fre- 
mantle, Western Australia. 

All the platformers will have a ¢# 
pacity of about 5090 bbl a day except 
that at Aden, which will process 4p 
proximately 10,000 bbl daily. 
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This Monel tube bundle used 
in an HF Alkylation Unit Dehy- 
drator Reboiler is an excellent example 
of the use of Monel to resist corrosive 
chemical attack even at high operating 
temperatures. 


fl! 
Q 


i 


These plugs for 2-inch plug valves used in 
hydrofluoric acid alkylation service were 
machined from Monel rod. No. 140 Monel 
Arc Electrodes are used for overlaying steel 
plugs in larger valves. 


How Monel muzzles df 


...even at 
high temperatures 





Monel lined hydrofluoric acid regenerator 
column with 1/16” minimum lining of 
Monel. The two Monel grids are for hold- 
ing the Raschig rings. 


TRADE mate 









Anhydrous hydrogen fluoride and hydrofluoric acid are good 
and valuable servants. But they have to be controlled with a 
firm hand. 


Allowed to have their own way, they'll chew right through most 
materials. Some materials resist the dry or highly concentrated 
acid but succumb to dilute solutions; other materials act in 
the reverse. 


But it’s a different story with Monel®! 


Experience in hydrofluoric acid alkylation units has proven 
that Monel is usefully resistant to attack by aqueous HF in 
all concentrations at temperatures up to 250° F.—with anhy 
drous acid and steam-HF mixtures, Monel shows good resist 
ance at temperatures as high as 1100° F. 


Monel is comparatively insensitive to the effects of velocities 
which increase the corrosion rate of other materials. Therefore, 
it is suitable for valves, pumps and pipe lines, for impellers, 
stators and shafts, and for bubble caps and linings in hydro- 
fluoric acid distillation columns. 


It does not acquire a scale when exposed to anhydrous HF 
which makes it especially useful for moving parts having close 
clearances, such as plug valves and pump rings. 


In addition to excellent chemical characteristics Monel pro- 
vides its well-known physical properties ... high strength... 
easy fabrication and welding. 


It is advisable to place equipment orders with your supplie1 
well in advance of scheduled use. Distributors of Inco Nickel 
Alloys can supply the latest information on availability from 
warehouse and mill. 


And if you have a special metal selection problem, Inco’s Cor- 
rosion Engineering Section will be glad to help. Write them 
today. Write also for your free copy of “Corrosion by Hydro- 
fluoric Acid,” reprinted from The Oil and Gas Journal. 


The International Nickel Company, Inc. 
67 Wall Street, New York 5, N. Y. 


MONEL... for minimum maintenance 
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> C. H. Marshall has been promoted to 
the rank of technical specialist by the 
technical service division at Humble 
Oil and Refining Company’s Baytown, 
Texas, refinery. Educated at Louisiana 
Polytechnic Institute, Marshall was 
awarded the B. S. degree in chemical 
engineering in 1942. As a technical 
specialist, his activities will be pri- 
marily in the fields of process designs 
of new installations and following their 
initial operations in the plant. 


>N. T. Stover has been elected vice 
president in charge of marketing and 
R. E. Luton, Vice President in charge 
of refining of The Ohio Oil Company. 
Stover was formerly general sales man- 
ager and Luton was manager of the re- 
fining division. Stover began his career 
with Ohio in 1913. 

Establishment of the two new vice 
presidential offices follows the recent 
election of C. Z. Hardwick as execu- 
tive vice president. 


> John L. Ham has been named direc- 
tor of the metallurgical research de- 
partment, National Research Corpora- 
tion. He assumes the position formerly 
held by James H. Moore, who became 
general manager of the company’s 
wholly owned subsidiary, Vacuum 
Metals Corporation. Ham holds B.S. 
and M.S. degrees in metallurgy from 
Pennsylvania State College. He joined 
National Research Corporation in 
1952 as project manager in charge of 
physical metallurgy. 


> Aubrey (Abe) D. Hill was named as- 
sistant manager of manufacturing, lub- 
ricating oils and waxes for all Sinclair 
refineries. Hill joined Sinclair at the 
East Chicago refinery in the develop- 
ment department in 1923. 

He transferred to the New York 
office in 1944 in the division of manu- 
facturing of lubricating oils and waxes, 
a position he held prior to his present 
appointment. He was graduated from 
the University of Illinois. 


> Linden G. Collier has been advanced 
to shift foreman for General Petro- 
leum Corporation’s Torrance, Cali- 
fornia refinery. He had been asphalt 
plant foreman at the company’s Ver- 
non, California refinery since 1948. 

Collier’s oil company service dates 
back to 1923 when he was employed 
by the Gilmore Oil Company, which 
was consolidated with General Petro- 
leum in 1946. 


> J. C. Stauffer has become a patent 
attorney for Standard Oil Company in 
the general office at Chicago, Illinois. 
D. R. Carmody, a group leader, has 
succeeded him as a senior patent ad- 
visor at the company’s Whiting, Indi- 
ana, research laboratories. R. M. Alm, 
a chemist, has been appointed a group 
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leader in the chemical products divi- 
sion at the Whiting laboratories. 

Dr. Stauffer did undergraduate work 
at the University of Washington, re- 
ceived his Ph.D. degree at Columbia 
university and his law degree at De 
Paul. He joined Standard in 1928. 

Dr Carmody holds a bachelor’s de- 
gree from St. Ambrose college and 
master’s and doctor’s degrees from the 
University of lowa. He came with 
Standard as a chemist in 1950. Dr. 
Alm, a graduate of Monmouth college, 
received his doctorate at Ohio State 
university. He joined Standard as a 
chemist in 1948. 


> Thomas B. Kimball has been named 
general manager of refineries, Sinclair 
Refining Company. He succeeds John 
W. Duckett, who is retiring after 35 
years of service with Sinclair. Kimball 
joined Sinclair in 1930 in the research 
and development department at East 
Chicago, Indiana. Before he was trans- 
ferred to the New York office in 1943, 
he was in charge of the cracking divi- 
sion and of the process engineering 
and development of light oil processes 
at the East Chicago refinery. In 1950, 
he was appointed assistant manager of 
refineries, which position he held prior 
to his present appointment. 





C. W. Humphreys 


> Cecil W. Humphreys has been ap- 
pointed vice president in charge of 
manufacturing for Shell Chemical Cor- 
poration. Humphreys had previously 
been general manager and manager of 
development for the company’s manu- 
facturing department. Humphreys was 
graduated from College of the Pacific 
in 1927 and received his Ph.D. in 
chemistry and engineering from Stan- 
ford University in 1931. He joined 
Shell Chemical as a laboratory assist- 
ant and in 1946 he became manager 
of operations nation wide in Shell 
Chemical’s manufacturing department. 


> W. Vaughn Ischie has been named 
as assistant manager of light oil opera- 
tions, Sinclair Refining Company. 
Ischie joined the research department 
of the Sinclair Refining Company at 
East Chicago in 1920. In 1929, he was 
transferred to the manufacturing de- 
partment, later becoming operating su- 
perintendent of the East Chicago re- 


W. V. Ischie 


> Elmer B. Palmer, manager of the 
Los Angeles refinery, Union Oil Com. 
pany of California, has been trans. 
ferred to the head office. Henry ¢, 
Meiners, manager of the Oleum refip. 
ery, will replace Palmer. 

John W. Towler, chief refinery engi. 
neer at Los Angeles’ refinery, will re. 
place Meiners. 


> Ferril M. Miller has been named 
resident plant engineer for Cities Sery. 
ice Oil Company’s Chicago terminal 
and compound plant. As resident plant 
engineer, Miller also will head the tech- 
nical service department of the plant, 

Roy Petterson will succeed Miller as 
resident chemist at plant’s laboratory, 


> Byron M. Kern has been promoted to 
the position of chief engineer, and 
Robert A. Byorum assistant chief engi- 
neer, Spencer Chemical Company. 

Kern will succeed George F. Klein, 
Jr., who has resigned to accept the po- 
sition of chief engineer of the Refinery 
Engineering Company at Tulsa, Okla- 
homa. 

Kern was graduated from the Uni- 
versity of Kansas in 1943 with a B. §, 
degree in chemical engineering. Fol- 
lowing his graduation he worked for 
the General Chemical Company of 
New York City. In 1946, he was em- 
ployed by Spencer. 

Byorum was employed by this com- 
pany in 1948. He was named project 
engineering supervisor in 1951, which 
position he now holds. He is a graduate 
of the University of Oklahoma. 





L. L. Henning 


finery, which position he held until 
1952, when he was granted a year's 
leave of absence to accept the position 
of director of the foreign refining divi- 
sion of the Petroleum Administration 
for Defense in Washington, D. C. 


> L. L. Henning has been named man- 
ager of the Bakersfield refinery of 
Standard Oil Company of California, 
succeeding M. M. Moore, who retired. 

Moore, head of the Bakersfield plant 
for the last 10 years, joined Standard 
in 1913. He began as a chemist in the 
company’s El Segundo refinery and 
later served in managerial capacities 
at both El Segundo and Richmond re 
finery. 

Henning, previously superintendent 
of the Richmond refinery chemical di- 
vision, has been with Standard since 
1934. He began in the company’s get 
eral engineering department and fot 
the last 12 years has been in the crack- 
ing division at Richmond. 
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Part Old, Part New is the story of Service Pipe Line Company's 
Carrollton, Missouri, pump station. The hybrid station was 
constructed partly from new material, partly from the re- 
mains of the system’s 36-year-old unit that was retired from 
service. The new station is completely electrified, quite mod- 
ern, uses less space, is more efficient. See page D-4. 


Electric Motors of all types are found in pipe line service these 
days. Numerous factors must be considered, however, in 
selecting the right motor for each job. These include insur- 
ance requirements, protection of life and property, climate, 
operating conditions, and location of equipment. 

Automatic Gaging of tanks 150 miles away is now an everyday 
occurrence at the Ohio Oil Company dispatcher’s office in 
Lima, Ohio. Addition of remote tank level gaging equipment 
with existing wire communication faclities used to carry the 
signals make the operation possible. See page D-19. 


Safety in design and operation of natural gas pipe lines is the 
foremost consideration of planners and operators of such 
lines. In areas where gas lines have recently made their 
appearance, however, there has been much apprehension. 
The author points out that gas transmission lines are as safe 
as human ingenuity can make them. 


Power Cleaning of in-place pipe lines may be the answer to 
your problem. Three methods of cleaning are in use today, 
‘with mechanical cleaning the principle method. In this field 
are two classifications, hydraulic and power cleaning. The 
author discusses uses, advantages and disadvantages of the 
power cleaning method. See page D-32. 


Inch-by-Inch is the way the builders describe the construction 
of the. Trans Mountain Oil Pipe Line across the Canadian 
Rockies. The new line will carry Alberta crude to the Pacific 
Northwest. Full details of the new Canadian system will be 
found on page D-53. 
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How to Build a Hybrid Station 


Converting its Carrollton station from dit »peration 


. “7 j i | 7 
Service's men builta’ building withina - yood results 


SERVICE pipeliners at Carrollton, 
Missouri, believe their newly completed 
station is one of the nicest in the entire 
system, even though it is “half old and 
half new.” The Carrollton station was 
converted from diesel to electric oper- 
ation this year. 

The original Carrollton station, built 
in 1917, measured 95 by 40 ft and 
housed two 250-hp engines and pumps. 
Through the years more space was 
added to accommodate additional 
units, until eventually the building 
measured 66 by 325 ft and housed 
eight pumps and diesel engines totaling 
10,000 hp. 

Service construction men literally 
built “half a building within a building” 
in converting the station to electric op- 
eration. This had several advantages: 

(1) The same station site and part of 
the old structure was used. 

(2) The station continued operation 
as diesels came out and electric units 
replaced them. Little down time was 
lost during the switch-over. 

(3) Brick masons laid bricks while 
enjoying the comfort of steam heat. 
They worked during the coldest 
weather, something they certainly 
could not have done had they been 
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LOOKING east in portion of old pump room not used in new building. Note stepped 
down floor level necessary to line up drive shafts of engines on other side of 

fire wall (right) with some types of pumps. Floor level in new pump room had to 
be built up to level of motor room. This portion of building was 

razed after old pumps and engines were taken out. 





OLD STATION remains at right, new station at left. New station was completed 
inside old building, then walls and ceiling of old building were torn away. 
Remaining portion of old building at right houses old diesels and 

pumps away from weather until disposition of them can be made. 
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working outside. The men were able to 
run the concrete foundations during 
freezing weather. 

Here’s how the men constructed the 
“hybrid” station: 

First, they removed two 250-hp units 
jocated in the west end of the building. 
This gave them room to install tempo- 
rarily two 1500-hp electric motors and 
centrifugal pumps. 

Putting the two electric units into 
operation gave enough pumping capac- 
ity so that three diesel units could be 
removed. As soon as the diesels were 
taken out, new concrete floors and 
foundations were poured for the elec- 
tric units and centrifugal pumps. In the 
engine room the diesel foundations 
were broken down 2-ft below the floor 
and in the pump room the floor had to 
be raised to level it with the new motor 
room. 

When the new floors and foundations 
were poured, three 1500-hp motors and 
pumps were installed. This relieved an- 
other diesel and the two temporarily 
installed electric units. 

In the meantime brick masons were 
erecting a wall across the engine room 
that would serve as the west wall of 
the new building. They erected what 
would be the entire 155-ft south wall 
of the new building about 11 ft in from 
the old wall (Fig. 1). Removal of the 
fourth diesel gave room also to erect 
the east wall of the new station. They 
partitioned the western portion of this 
“building within a building” into one 
large room for control panels and two 
small rooms for storage and a rest- 
room. 

The firewall between the engine and 
pump room was not changed. 

The old engine room measured 22 ft 
from the floor to the eaves and had a 
gabled roof. The old pump room had a 
17-ft ceiling and a flat roof. For the 
new station the roof of the motor room 
was built flat and on a level with the 
old pump room roof (Fig. 2). With the 
roof completed, the station was ready 
for the unveiling. 


This was done by first removing the 
old roof sheets, then rigging up an ex- 
lension on a dragline boom and lifting 
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NEW STATION pump room before completion. Centrifugal pumps are 

in operation, but floors have not been tiled and walls and ceiling remain 
unpainted. A large window, rear, opens into control room for lighting and 
ventilation. Width of pump and motor rooms in new station are same. 
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FIG. 1. OVERHEAD VIEW of Carrollton station. Heavy line outlines new 
station; dotted line, part torn away. Shaded area is old station, white area 
is new room built inside old building before it was removed. Such 


arrangement allowed brickwork to continue despite inclement weather 
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FIG. 2 END VIEW OF Carrollton station shows new station in relation to old 
Shaded area was old building. White area is new motor room built inside old 
engine room. Portion torn away (formerly engine room) is marked by dotted 
lines. Low flat portion of old building, right, was old station pump room. 





EXTREME west end of old Carrollton station, right, stands with 
its cast side open like a child’s dollhouse. This portion of building 
housed office, remained in use until new station completed. 
WORKMEN, left, add a modernistic front on west end of the 


, 


new station. Door at front opens into station’s control room. Lo 
horizontal windows, ventilate store room and locker room faciliti 
Exterior of new building is brick and concrete. Interior is painted 
light green and floors covered with brown and red plastic til 
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SERVICE Pipe Line Company’s Carrollton, Missouri, station Size of pump station reduced from 66 by 325 ft to 55 by 155 ft. 
before remodeling. Heating plant (second building from right), Low, flat-roofed portion of main building housed pumps; high, 
water tower, and manifold (behind trees left) were eliminated. gable-roofed portion housed diesel engines. 










off the roof trusses. Next, the bolts at 
the steel column bases were cut, 
hooked onto the old brick walls and 
pulled over with tractors. 

This removed only the roof and walls 
surrounding the new building, and left 
the rest of the old building standing as 
shelter for the remaining diesel units 
and pumps until later disposition. The 
extreme west end of the old building, 
the portion that housed the office and 
toilet facilities, also was left standing 
until the new office and facilities were 
completely installed and furnished. 

Five 1500-hp motors drive three 
single-stage and two six-stage centri- 
fugal pumps. The units are controlled 
either from panels in the motor room, 
or control room. The motor room is 
slightly pressurized to minimize the 
danger of fire or explosion from inflam- 
mable: gases. 

Acoustical board covers the ceilings 
and plastic tiling covers the floors. Ceil- 
ings and walls are painted a restful 
light green, the floors, brown and red 
tile. 

The switch-over from diesel to elec- 
tric units cut down the space needed 
from 66 by 325 ft to 55 by 155 ft. Even 
though the length has been halved and 
the number of pumping units reduced 
























































ENGINEER takes reading on one of electric motors. Units may be. controlled from eight to five, capacity has not been 
from this panel or another one in control room. All pictures sacrificed. Maximum throughput dur- 
were taken before station was completed. ing the summer was 325,000 bbl per 
day. 
mene : P , cae By halving the building length, con- 
FIVE 1500-HP electric motors replaced eight diesel units in the old station. siderable savings have been effected in 


Motor room is slightly pressurized to minimize danger of fire and explosions 


A ildi ai é ‘ ing bills, 
from gases. Doors, at rear, leads into control room. building maintenance and heating 


no small item in north central Mis- 
’ souri’s climate. 
Since some of the units were installed 
as far back as 1930, 1928, 1922 and 
1917, maintenance down-time some- 
times ran high. The new electric units 
give “half old, half new” station more 
reliable and steady throughput. * * * 
x & 
New demands for petroleum have 
| brought orders for oil tankers that 
rival the size of big passenger 
liners. Some tankers will be 45,000 
tons. 
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Line pipe construction is big business and 
Master Tank and Welding has the facilities and 
experienced personnel to manufacture Hi-Test 
API 5LX Expanded Line Pipe. Limited ton- 















Another train load of 26” Master Line Pipe on 
its way to its destination. 


ACRES of Line Pipe Production 


Can we assist you? 


nage available. Let us book your requirements. 

Call, wire, or write us your specifications. 
Our sizes range from 20” through 30” in see- 
tions 30’ to 3114’ long. 


Master Tank and Welding invites you on a conducted 


tour through their plant any time you are in Dallas. 


Line Pipe Division 























RP O. Box 5146 e DALLAS, TEXAS e Phone PRospect 2441 
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OPEN-TYPE, splash-proof 250 hp 
electric motor. 
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Open-type motors driving pumps. 


BANK OF four 1750 hp, 3575 rpm weather protected, 


P 615.511.3 
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Selecting electric motor for pipe line use depends on many factors, including choice 


of enclosure, effects of heat, insulation, auxiliary equipment and shaft alignment 


THE type of electric motor to be 
selected for pipe line stations is dic- 
tated by the pipe line engineers’ oper- 
ating experience, insurance require- 
ments, protection of life and property, 
how the station is kept and operated, 
whether the equipment is inside or out- 
side, and the hazardous nature of the 
liquid handled. 

Some pipe lines use open drip-proof 
motors indoors with no fire-wall, and 
depend on good housekeeping and 
possibly the elimination of dangerous 
fume concentrations. 

Other pipe lines use open drip-proof 
motors indoors with the shaft extend- 
ing through a firewall to the pump. 
Others use pipe-ventilated motors in- 
doors with a firewall and with either 
the inlet or discharge opening of the 
motor open to the room. These motors 
may be self-ventilated if the duct is of 
sufficient size and is not too long or 
have too many elbows. Forced venti- 
lated motors are also sometimes used 
on pipe lines. 

Some pipe lines use motors with 
ducts connected to both the inlet and 
outlet openings of the motor. Gener- 
ally these are of the totally-enclosed, 
pipe-ventilated or base-ventilated types, 
and are usually forced-ventilated. 
Usually, for such motors, inlet air is 
taken in at a high elevation near the 
top of the building, and forced through 
the motor by a separate blower driven 
by a small explosion-proof motor. 
These motors are generally installed in 
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THE AUTHOR 


E. F. Greiwe has been with Allis- 
Chalmers Norwood Works for nearly 18 
years and is cur- 
rently applica- 
tion engineer in 
the motor sales 
section of the 
electrical de- 
partment of 
that company, 
in Norwood, 
Ohio. He spe- 
cializes in the 
application of 
electrical motors 
in tough, corrosive locations, and travels 
extensively as part of his work. An elec- 
trical engineering graduate of the Uni- 
versity of Cincinnati, Greiwe served 21/2 
years with the Navy during World War 
Il. He is a member of numerous tech- 
nical organizations and has presented 
many papers at technical conferences in 
the petroleum and electrical industries. 














same room as pump, with no firewall. 

Most pipe lines use Class I group D 
motors in the sizes available in explo- 
sion-proof construction and _ install 
them either indoors or outdoors, with- 
out a firewall. The tendency today 
seems to be toward more outdoor in- 
stallations. 

This article is divided into four di- 


EXCLUSIVE 


visions to serve the pipe line engineer 
as a reference on specific questions and 
problems. Each division covers a 
phase of electric motor application 
that should be considered in selecting 
new equipment and for maintenance 
and repair problems that may arise. 

Divisions are as follows: 1—Enclos- 
ures; 2—Heat and Insulation; 3— 
Auxiliary Equipment, and 4—Align- 
ment. 


Open Type Motors 


Open types of motors have ventila- 
ting openings which permit passage of 
external cooling air over and around 
the windings. Open, drip-proof, splash- 
proof, weather-protected, and some 
pipe-ventilated motors fit into the get- 
eral open category. 

Open and Drip-Proof. Open and 
drip-proof motors by the very nature 
of their protection, are for indoor 10- 
stallation or for use in a protected 
place. 

Splash-Proof. Splash-proof motors 
are generally intended for indoor oF 
protected locations where the motor 
is subject to conditions no worse than 
occasional splashing, such as might 0¢- 
cur where leakage from a centrifugal 
pump may occasionally spray on the 
motor drive. Splash-proof motors 
should not be used outdoors in areas 
of heavy rainfall or where drifting 
snow may clog the ventilating opet- 
ings. For even though these motors aré 
fairly well protected, they are still one 
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With its many special features 
for oil field operation, Parsons 215 
wheel-type Trenchliner easily sets a 
“mile-a-day” pace on cross-country 
transmission lines, feeder and gather- 
ing lines. For instance... 


6 digging wheel speeds (up to 11.2 
p.m.) and 30 digging feeds (up to 18 
ft. per min.) give maximum trench pro- 
duction at every width, depth, and in 
all soil conditions. 


Heavy-duty digging wheel, equipped 


with square or round-bottom buckets, 
cuts 13 to 31 inches wide, and 6 feet 








deep. Wheel responds instantly to 
friction-clutch control, holds accurate 
grade. Dual-purpose friction clutch 
drives the digging wheel, and acts as 
an automatic safety to protect against 
shock loads. 


. will interest you. See him soon. 5 other 
Parsons models include wheel and lad- 
der types, full crawler mounted, and 
a rubber-tired utility Trenchmobile®. 


Standard tractor-type crawlers 
have 18-inch treads and lug-type shoes. 
They’re self-cleaning . . . provide 
plenty of digging traction on grades 
and soft-footing. Ground-bearing pres- 
sure is only 6 lbs. per square inch. 


Diesel powered . . . with a choice of 
2 popular oil field diesel engines (55 
h.p.) this special 215 Trenchliner fits 
right in with other. equipment in your 
pipeline spread. Operation and main- _—_Easy-in, easy-out “Tap-In’’ teeth 
tenance are simplified. Se 





into sockets on buckets, side cutters and 
adaptors. They are inserted in less than a min 


Your Parsons distributor has more in- . os 
ute . . . interchangeable to any position. Self 


formation on this 215 Trenchliner that 





sharpening. Installed on all Trenchliner models. 

e* @ * ‘ * © os - * . a a « 7 + a » 6 « a ” . ~ ‘ 

Send to: PARSONS COMPANY, NEWTON, IOWA 

for information on 215 Trenchliner. P A R & re) & < 

hi incncntaesiie lab ae lncipaaEceaiscinibies SI eee (Koehring Subsidiary) 
i a rt DIV. As 

STREET. Rae. 2 Ie AS on 

CITY. STATE P367PE si 
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ENCLOSED-TYPE drip-proof 25 hp motors are used to drive fans on 
jacket water-cooling units at Kosciusko, Mississippi, booster station on Texas 
Eastern Transmission Corporation’s gas line. 


of the open types, where external air 
passes over the winding and fine drop- 
lets, mist, or snow may be carried into 
the motor by the air stream and de- 
posited on the windings. 

Splash-proof motors at one time 
were fairly widely used for outdoor in- 
stallations. Today the totally-enclosed 
types are being used more and more 
for outside and dirty atmospheres. 

Weather-Protected. The weather- 
protected motor is an open machine 
with ventilating openings designed to 
minimize the entrance of rain, snow 
and air-borne moisture. 

Oil companies have eliminated, as 
far as practical in their plant layouts, 
large, expensive building structures that 


TWO 800 HP, 1770 rpm open-type, ventilated motors driving crude oil pumps. 


are costly to build and maintain, and 
have been installing much of their 
electrical and mechanical equipment 
outdoors. Today, after the gradual 
elimination of more and more of the 
building structure, many types of semi- 
outdoor and outdoor plants are also 
operating successfully. This trend, 
broyght about by increasingly high 
building costs, started in the more tem- 
perate parts of the South, and West, 
and now is finding its way into installa- 
tions in more rigorous climates. 

The weather-protected motor fits in 
the gap between splash-proof and 
totally-enclosed. Though developed 
primarily for steam electric stations, an 
increasing number of requests for in- 


formation and quotations from pipe 
line companies indicates that the 
weather-protected motor may find 
numerous applications in this industry, 

The weather-protected motor js 
available above the NEMA 505 frame. 
Remember, however, that even though 
better protected than splash-proof de. 
signs, the weather-protected motor js 
still a type of open motor, in that ex. 
ternal air passes over the windings, 
Totally-enclosed fan-cooled motors are 
better where tough atmospheric con- 
ditions exist. 

Pipe-Ventilated. Motors may have 
inlet or outlet openings, or both, con- 
nected to pipe or ducts and are then 
known as_ pipe-ventilated. In some 
cases, either the inlet or outlet open- 
ings, or both, may be through the 
base, in which case the motors are 
known as base-ventilated. 


Totally Enclosed Motors 


Totally-enclosed motors are ma- 
chines so enclosed as to prevent the 
free exchange of air between the in- 
side and outside of the machine, but 
not sufficintly enclosed to be termed 
air-tight. 

Standard Totally-Enclosed. As there 
is no free interchange of air between 
outside and inside of the enclosure, the 
totally-enclosed motor is a better motor 
than any of the open types for most 
outdoor applications and in atmos 
pheres where dirt, dust, acid, and alkali 
fumes, salt air and high moisture con- 
ditions are present. The enclosure pro- 
tects the inner working parts. Experi- 
ence shows that the use of totally-en- 
closed motors in tough atmospheric 
conditions results in substantially less 
down time and lower maintenance 
costs that with open types. 

Trend toward the use of a higher 
percentage of totally-enclosed motors 
is constantly increasing. Before World 
War II totally-enclosed motors repre- 
sented about 18 per cent of motor unit 
production of one plant. Today, in that 
same plant, totally-enclosed motors ac- 
count for about 50 to 55 per cent, with 
the remainder being the open types. 
Some of this increase may be attribu- 
table to improved motor designs and 
to the wide expansions of industries, 
such as oil, chemical, petrochemical, 
and paper pulp. Most of the increase 
can be attributed to the fact that more 
industries are today using totally-en- 
closed motors for their applications, 
recognizing the fact that added protec- 
tion results in reduced down time, re- 
duced maintenance, and _ increased 
motor life. 

Explosion-Proof. A gas explosion 
proof motor is a totally-enclosed motor 
built to contain the explosion of gas 
that may occur within it and to pre 
vent the ignition of gas outside the 
machine by sparks, flashes, or from 
the internal explosion. 

Dust Explosion-Proof. Dust explo- 
sion-proof motors are totally-enclosed 
motors built to keep the dust out and 
to prevent the ignition of dust on o 
outside the machine. Dust, no matter 
how finely divided, still has physical 
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The powerful, dependable Cat* D397 Oilfield Engine 
above plays a double role for Socony-Vacuum Oil 
Company, Inc. 


Driving a Byron Jackson Multiplex 4x6 R. B. 
pump, this compact, power-packed engine is used for 
emergency duty at stations along the line. But while 
it waits, it works! It pumps about half the total ca- 
pacity at the Berland Station near Zurich, Kan. But 
despite its tremendous capacity for work, it can be 
moved easily and set into operation in a matter of 
hours in some far-off station. 


How much does this double-duty operation cost? 
A fraction of a cent per barrel! The D397, like all Cat 
Oilfield Engines, is designed to operate on low-cost, 
hon-premium, No. 2 furnace oil without fouling. Most 
Models perform on crude oil. 


Maintenance costs are low, too. Fuel, air and lube 
oi filters, and seals keep dust and abrasives out of the 


When it isn’t P 


PITCHING 


inch-hitting, 


engine. Normal maintenance can be done in a fe 
minutes. It’s a simple matter of changing the lubrica 
ing oil and cleaning and changing the filters. 


Leading manufacturers of oilfield equipment ca 
supply Cat Diesels in their products. Engine and ele 
tric sets are available in 12 sizes up to 500 honest HI 
and 315 KW. Your Caterpillar Dealer is ready 
prove how these engines help cut costs and build profit 


Caterpillar Tractor Co., Peoria, Illinois. 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks —® 




















THREE 400 HP, 3600 rpm tube type, totally enclosed, fan-cooled 
cage motors, used on Texas oil pipe line. 


size. It is, therefore, possible to design 
the motor in such a way to keep the 
dust outside. Such motors should never 
be overloaded, nor should any other 
condition be permitted that would 
create a temperature in the motor high 
enough to ignite dust lying on the 
motor. 

Some motor manufacturers design 
their explosion-proof motors in 
medium and small sizes so that they 
meet both the Class 1 Group D haz- 
ardous gas requirements, and also the 
requirements of motors for one or 
more of the types of hazardous dust 
atmospheres. 


Vertical Motors and Pump Units 

Vertical pump units with vertical 
motor drives have the advantage of 
small space requirements and less 
chance of the motor and pump getting 
out of alignment with each other. Some 
pipe line engineers hesitate to consider 
such units, due probably to the com- 
paratively few vertical pumps of large 
size now being used, and because they 
are not sure whether the thrust bear- 
ings will provide suitably long life. 
For the information of those consider- 
ing vertical installations, some fairly 
large high speed pumps and motors 
have excellent service records of con- 
tinuous operation. 


Class “A” Insulation 


Insulation of motors used by the oil 
industry is generally class A. If the hot- 
test spot, which occurs somewhere in- 
ternally adjacent to the insulation, is 
105 C, insulation life varies from 8 to 
23 years, with 15 years as an average 
life span. Each 10 C rise in tempera- 
ture above this 105 C reduces insula- 
tion life by approximately 50 per cent. 
Similarly, a reduction in the hottest 
spot temperature results in substan- 
tially increased life. 

These values, though theoretical, 
were established by tests on insulation 
and provide reasonable estimates of 
insulation life. Adverse conditions such 
as high temperatures, dirt, moisture, 
oil or grease, acid or alkali fumes on, 
or coming in contact with, the insula- 
tion may seriously effect its life. 

The following breakdown of what 
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constitutes this 105 C hottest spot may 
prove interesting: 


Drip- Splash- Totally- 











Proof Proof Enclosed 
Hottest spot 105 C 105 C 105 C 
Hot spot correction 15 15 10 
Highest observable 90 C 90 C 95 C 
Ambient 40 40 40 
Permissible rise 50 ¢ 50C 55 C 


Rated temperature rise 40 50 55 


10C 0 0 


Allowance for service factor 

The hot spot correction is the dif- 
ference between the hottest internal 
spot and the highest observable by 
thermometer, when the thermometer is 
placed on the winding near the stator 
core. 

Notice that the drip-proof motor has 
10 C left over. This temperature safety 
factor is usually present in general pur- 
pose or drip-proof motors, simply to 
give a margin, because people apply- 
ing these motors do not always know 
the load conditions exactly. This 10 C 
represents the service factor. When a 
40 C rise, general purpose motor is 
operated on nameplate voltage and 
frequency in an ambient temperature 
not exceeding 40 C at an altitude not 
exceeding 3300 ft, the motor can be 
loaded 15 per cent above its nameplate 
horsepower rating without reaching a 
temperature that will cause damage to 
the insulation. Under such conditions 
the temperature rise will be closer to 
50 C. If the motor is operating in an 
ambient greater than 40 C, or the volt- 
age and/or frequency are not at name- 
plate value, do not take advantage of 
this service factor. 

Notice that in the case of the splash- 
proof and totally-enclosed motor, we 
have nothing left. These motors, there- 
fore, have no service factor. 

Modified versions of class A insula- 
tion can be provided on motors to re- 
sist adverse conditions such as’ exces- 
sive moisture, acid or alkali fumes, 
conductive or abrasive ducts, or the so- 
called “power-house” conditions. These 
special variations of class A insulation 
usually consist of additional dips and 
bakes, or a combination of additional 
dips and bakes and coatings that resist 
moisture and the effects of acid and 


alkali fumes. This treatment is ove; 
and above the standard Class A insula. 
tion. These modified versions have no 
affect on the maximum or hottest spot 
temperatures that class A insulation 
will withstand. 

At best, the extra treatments fo; 
these adverse conditions will not pro. 
long the life of the motor to the extent 
attained by preventing continuoys 
contact of the atmosphere with the 
motor insulation by use of enclosures, 
such as totally-enclosed or totally-ep. 
closed fan-cooled features. The slightly 
higher cost of the enclosed type motor 
for such adverse conditions will pay 
dividends in the long run. ; 

Similar examples can be worked out 
for class B and class H insulation, us. 
ing the following values: 


Hot spot correction 


Hottest spot F Open, 
DP, SP TE 
Class B 130 C 20 C 1bC 
Class H. 180 C 30C 25 C 








Class B will withstand higher tem- 
peratures, and class H much higher 
temperatures, than class A insulation. 
These temperatures may result from 
high ambient temperatures, from over- 
load, or in some cases from building 
the motor in a frame size smaller than 
standard. 

One pipe line company buys pump 
units with an impeller of smaller diam- 
eter than the maximum that can be in- 
stalled in the particular pump. Their 
motors have Class B insulation and the 
temperature rise rating, based on the 
enclosure, is the same that it would be 
if the motor had class A insulation. 
Then as the capacity and head require- 
ments increase, they can, within limita- 
tions, install an impeller of larger diam- 
eter and overload the motor. 


Heat in a Motor 


Heat in a motor results from losses 
that occur in the machine. The prin- 
cipal losses are: 

(a) Friction loss 

(b) Windage loss 

(c) Core loss 

(d) Copper losses on I*R losses 

Though the first three of these losses 
represent a fairly large proportion of 
the total losses when the motor oper- 
ates idle without load, the copper loss 
accounts for a good proportion of the 
losses when the motor is operating at, 
or near, full load. Notice, too, that the 
copper loss varies as the square of the 
current. Any condition, therefore, that 
causes the current to change, affects 
the heat generated in the motor almost 
as the square of the current. 

Let us consider several conditions 
that may change the current and heat 
generated. 

Overload. When a motor is OVél- 
loaded, the current increases almost 
directly as the load. The amount of 
heat generated goes up roughly as the 
square of the current. At 10 per cent 
overload the current will increase ap- 
proximately 10 per cent, and the heat 
will increase about 21 per cent. 

Underload. Underload results gem 
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erally in currents lower than full load 
and consequently lowered heat losses. 
Disadvantages are lowered efficiency 
and power factor, which may result in 
the need of power factor correction, or, 
due to the lowered efficiency, in the 
consumption of more power than if 
ihe motor were designed for the load 
applied. 

Overvoltage. Overvoltage results in 
decreased copper losses and increased 
core losses, with the net effect for 
small values of overvoltage being a re- 
duction in heat. For a 10 per cent in- 
crease in voltage over rated, the de- 
crease in temperature rise will be about 
3 or 4 C on a 40 C rise motor. 


Undervoitage. Undervoltage results 
in increased current and increased cop- 
per losses, and a slight decrease in core 
losses. For a 10 per cent decrease in 
voltage below rated, the increase in 
temperature rise will be about 6 or 7 
Con a 40 C rise motor. 

Both overvoltage and undervoltage 
can result in serious heat problems in 
a motor, particularly if the difference 
from rated voltage is fairly high. 


Unbalanced Voltages. Small 
amounts of voltage unbalance may re- 
sult in an excessive increase in current 
and substantially higher temperatures 
in the motor. Voltages should be bal- 
anced as nearly as can be read on com- 
mercial voltmeters. 


Other Causes of High Temperatures. 
High peak loads may cause excessive 
heating. Long acceleration periods, fre- 
quent starts or reversals, and stalling 
result in very high currents and high 
temperatures that may cause serious 
damage to insulation, and even to the 
rotor construction. 

Dirt acts as a blanket and keeps heat 
in the motor and windings. Motors 
should be kept clean to prevent the 
motor from reaching a temperature 
that may cause damage to the insula- 
tion. 


Drains and Breathers 


A totally-enclosed (or explosion- 
proof) motor is not air or gas tight. 
This is clearly brought out in NEMA 
definitions of totally-enclosed and ex- 
plosion-proof motors. Even the Un- 
derwriters’ exacting requirements for 
totally-enclosed motors recognize that 
gases and vapors may enter such a ma- 
chine. Totally-enclosed and explosion- 
proof motors do, therefore, breathe. 

This breathing action is augmented 
when motors operate intermittently. 
When a totally-enclosed motor starts 
and runs, the motor gets warm. Inside 
air expands and some of that air is 
forced out of the motor. Then, if it 
stops for a sufficiently long period of 
ime, the motor cools, inside air con- 
tracts, and atmospheric pressure 
forces outside air into the motor. If 
this Outside air is moist or humid, 
moist air will get into the motor. The 
motor may then reach a temperature 
below the dew point, low enough to 
Cause condensation of some of the 
Moisture contained in the inside air. 
Repeated occurrences of this type can 
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WHEEL-TYPE UTILITY DITCHER 


...for both city and country jobs! 


The Buckeye model 306 is fully capable of day after day 
operation on pipeline jobs yet handles heavy work in 
confined city areas equally well . . . Digs to 5’6” depths 
in 12”, 14”, 16”, 18”, 20”, 22” and 24” widths at speeds 
up to 21 f.p.m. Exactly the right size for small water, gas 
and sewage mains; electric and telephone cable and con- 
duit; foundation footings, highway drainage and service 
lines . . . Only 8 ft. wide with a ground bearing pressure 
less than that of the average foot-step! Easy to load on 
trailer for fast transportation. Pipeline operators find it 
ideal for digging gathering lines, short loops, product 
lines, etc. . . . Built to Buckeye’s exacting standards of 
dependability . . . Always remember that — 


Only Buckeye has a Ditcher for every Ditching Job! 
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TO REPAIR PIPE LEAKS - 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 





SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 






SKINNER-SEAL PIPE LINE CLAMP ‘for 
long splits and bad corrosion leaks. 


In stock —all supply stores | 


M.B. SKINNER COMPANY] 


SOUTH BEND 21, INDIANA, U.S.A. 














See Composite and Refinery 
Catalogs, or Write for 
Folder On 


/LEFTELINE 


PIPE SADDLES 
AND REDUCERS 





Nozzle 
sizes 
from !/4” 
to 24” 


ASTM 
A234 


Also for 
pressure 
vessel 
heads 


Nominal ASA B16.9 
pipe ASTM A234 
sizes 


1” to 24” 
Eccentric 


Immediate Delivery 


STEEL FORGINGS, Inc. 


P. O. Box 276A ® Shreveport, La. 


Foot of Fannin Street 
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EXPLOSION-PROOF, totally enclosed 200 hp, 1800 rpm motor. 


result in an accumulation of moisture 
in the bottom of the motor. 

The most popular method of remov- 
ing this accumulated moisture is by the 
installation of a drain in the bottom of 
the motor frame or in the lowest part 
of the bearing housing. In “standard,” 
i.e., not explosion-proof, totally-en- 
closed motors, this drain may be a 
tapped opening with a pipe plug which 
can be removed periodically to allow 
the water to escape. In explosion-proof 
motors special Underwriters’ approved 
automatic drain valves can be installed 
at the factory. Such a drain valve is 
generally installed in a threaded open- 
ing; but on explosion-proof motors the 
installation must be permanent, such 
as can be obtained by brazing the drain 
to the motor frame or housing. 

Condensation may be less if the en- 
closure is ventilated. An Underwriters’ 
approved breather, used with the drain, 
will tend to ventilate the motor to some 
extent, relieves the condition of moist 
air flowing through bearing chamber. 

Operating practice and knowledge of 
ambient conditions at the motor in- 
stallation will determine whether drains 
and/or breathers are necessary. 

If a motor operates 24 hours a day, 
every day, little or no condensation 
will occur, and drains and breathers 
are not required. But, if a motor oper- 
ates intermittently in a moist atmos- 
phere, drains and/or breathers provide 
one safeguard against winding failure. 

Motor designs, in which the coil 
ends and connections are somewhat 
above the inside bottom of the frame, 
provide a space where some moisture 
can gather without the windings being 
immersed immediately in the water. 


Space Heaters 
Through the breathing action previ- 
ously described, moist air can get in- 


side a totally-enclosed motor. If the 
motor is idle for a relatively long 
period, moisture in the inside air may 
tend to work its way into and partially 
imprégnate the winding insulation. 
Such moisture impregnation is more 
apt to occur in windings where the in- 
sulating varnish is relatively old and 
has undergone some deterioration. But 
it may also occur to some degree in 
newly insulated motors. This moisture 
lowers insulation resistance and may 
become a problem in high voltage 
motors. 

Space heaters, which are energized 
automatically through the motor con- 
trol when the motor is shut down, will 
keep the inside temperature above the 
dew point and tend to prevent con- 
densation on the motor windings. 

Some oil companies specify space 
heaters for high voltage motors, usually 
100- or 125-hp and larger, for refinery 
or pipe line installations. A few com- 
panies require space heaters on 
medium size motors of low voltage, 
but such requirements are rare and 
usually only for “tough” locations. 
The compact design of small motors 
does not permit the installation of 
space heaters. 

Drains can be applied on totally-en- 
closed or explosion-proof motors of 
any size. Space heaters can be installed 
also in medium and larger sizes of 
drip-proof, splash-proof, weather-pro- 
tected, and pipe or base-ventilated ma- 
chines. 

The use of space heaters and/or 
drains is well worth consideration 1n 
motors to be installed in moist atmos- 
pheres. The additional cost of drains 
is initial only. For space heaters the 
additional cost is initial, plus the small 
cost of power consumption for heat- 
ing when the motor is shut down. 
Space heaters may be energized con- 
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FIELD 





APPLICATION 
<_\m\— 


Hew are you coating your next pipeline? Over the 
ditch? In the mill? In a yard or as a reconditioning 
job? Whatever the method, be sure to use an enamel 


that’s formulated to specifications ... and guaranteed by 
close laboratory and production control to meet them. 

Pitt Chem Modified Enamel is just such a coating—an 
all-weather, all-year enamel that withstands atmospheric 
temperatures as low as 0°F without cracking. Under- 


Standard Grade Tar Base Enamel 
Modified Grade Tar Base Enamel 
Plasticized Grade Tar Base Enamel 
Cold Applied Tar Base Coatings 


wWwa&D 4647 





Performs better 
in every use because 


ose e 


YARD 
APPLICATION 


ground it provides optimum protection against soil 
conditions and elevated service temperatures. 

When you use Pitt Chem Modified, you can rely on 
better, faster coating above ground and longer-lasting 
protection below ground . . . because every drum 
meets specifications. Write today for data sheets .. . 
or any other help you need to improve your pipeline 
protection. 


































PROTECTIVE COATINGS DIVISION 


Grant Building + Pittsburgh 19, Pa. 


To obtain more information on products advertised see page |-61 D-15 
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THE WILKINSON 
LINE LOCATOR 


will substitute facts for guesses and map erorrs 








Real 
Insurance One 
against Man 
delay One 
and Hand 
damage 





Designed 
Built pare ics 
for 
to nw 
on 
satisfy rion 
locating. 


Wilkinson Products Co. 


Originators of small, light 
all-purpose locators 
3987 Chevy Chase Crive 
Pasadena 3, Calif. 




















The Oil Industry's 
Oldest 
Engineering Publication 


It’s The Petroleum Engineer, read and 
relied upon by operating men through- 
out the U. S. and fifty-one foreign coun- 
tries. The specialized editions of Drilling 
and Producing, Refining and Petrochem- 
ical, Oil and Gas Pipelining and the 
Combined Edition’s all-industry cover- 
age are prepared especially for operat- 
ing men. 


Scan carefully the copy in your hands, 
note the calibre and “personal assist- 
ance” value of its contents. 


Subscribe today at the low industry 
rates of $2 a year or $4 for 3 vears for 
either Drilling and Producing, Oil and 
Gas Pipelining or Refining and Petro- 
chemical. Combined Edition rates are 
$5 a year or $10 for 3 years. 


The Petro leum 
| Bm Giimneerr 


P. O. BOX 1589 DALLAS 1, TEXAS 
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STANDARD 700 hp, 3600 rpm 
drip-proof motor. 


tinuously or occasionally when motors 
are in storage and, thus, provide wind- 
ing protection. 


Bearing Temperature Protection 


Bearing temperature devices are 
used on some large size, high speed 
motors with oil lubricated bearings. It 
has been found that the widest use of 
motor bearing protection in the petro- 
leum industry occurs on motors in 
pipe line installations. 

Two general types of bearing tem- 
perature protection are available. The 
one type is used with an indicating or 
recording thermometer. The other type 
actuates a relay in the control which 
shuts down the motor if dangerous 
bearing temperatures are reached. 

Both are warning devices for bear- 
ing and motor protection. The indica- 
ting type depends on an operator. The 
bearing relay device is automatic. To 
be most effective, the temperature ele- 
ment must be in the bearing shell, 
rather than just in the oil well, for the 
bearing may reach a high temperature 
before the oil reaches that same tem- 
perature. 


Stator Temperature Protection 


The life of class “A” insulation is 
halved for every 10 C that the hottest 
spot exceeds 105 C. If motor protec- 
tion of the relay type for current limita- 
tion is used in the control, the motor 
may reach high temperatures due to 
ambient conditions or rather frequent 
starts, without causing operation of 
the current relay. If motor protection is 
of the thermal type, slight overloads 
may Cause some overheating within the 
limitations of the thermal elements; or 
the control may be installed in an area 
where the ambient temperature is 
higher or lower than at the motor. 
Thermal elements are affected by the 
temperature of the element itself, not 
that of the motor. If the control is in 
a cooler area than the motor, the motor 
may reach high temperatures. If the 
control is in a warmer area than the 
motor, the control may cause the 
motor circuit to open below full load. 

Embedded detectors, installed in the 
stator slot beneath the winding, pro- 
vide a fairly close measurement of 
stator temperature. Their usage is 
limited to large motors because they 
require additional slot depth for them- 
selves and their insulation. One type of 
embedded detector is for temperature 


indication; the other, less frequently 
used, is used in connection with 4 
relay. 

A thermostatic device can be ip. 
stalled on or between the end turns of 
the winding near the stator core. This 
device may be of the normally open or 
normally closed type, to close the cir. 
cuit of a warning light or bell, or to 
cause a relay to operate and open the 
main motor circuit. These may be used 
on motors of almost any size. Their 
initial cost is much less than that of 
the embedded detector. 

In the petroleum industry, stator 
temperature protective devices for 
motors find widest use in pipe line ip- 
stallations. 

Pipelining demands continuous op- 
eration. Down time is costly. Losses, 
due to down time, cannot be recovered. 
Protective devices do not prevent down 
time caused by motor failure. They do, 
however, provide some insurance 
against more serious motor failures, 
that might result in high repair costs 
and, more important, in longer loss of 
production. It is well, therefore, to con- 
sider the use of protective devices on 
motors where continuity of operation 
is of prime importance. 


Alignment 


Flexible couplings allow for a slight 
occasional misalignment of the coup- 
led shafts, parallel and/or angular. 
Notice that we use the term “a slight 
occasional misalignment.” Remem- 
ber, a flexible coupling is not a univer- 
sal joint. The better the alignment, the 
less trouble can be expected both in 
the driving and driven machines. Mis- 
alignment may result in coupling trou- 
bles, bearing failures, shaft breakage 
and other difficulties brought about by 
these initial failures. 

Some machines, such as pump units, 
may ‘have the pump and motor 
mounted on a common base. These 
units are aligned by the pump manv- 
facturer before shipment. Manufac- 
turers of this type of equipment 
usually disconnect the coupling before 
shipment. The machines may get out 
of line during shipment, or as a result 
of even slight deformation of the base 
during installation. It is always good 
practice to check and, if necessary, cor- 
rect the alignment after the unit has 
been installed, but before the coupling 
is connected and the unit doweled. 

Good practice demands that align- 
ment be well within the limits recom- 
mended for the motor, the coupling, 
and the speed of the unit. In general, 
coupling halves should be aligned 
within .002-in. total dial indicator read- 
ing, but closer on high speed units. 
Remember, the bigger the motor and 
the higher the speed, the more accurate 
must be the alignment. 

Couplings themselves can_ usually 
withstand some amounts of misalign- 
ment, either angular or parallel, oF 
both; but misalignment frequently 
seriously lessens the life of motor beat- 
ings and of bearings of the driven ma- 
chine. 

Care must be taken so that end thrust 
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EXPLOSION-PROOF, totally enclosed 
vertical motor, 200 hp, 3560 rpm, 
now in use in pipe-line service. 





is not exerted against bearings of hori- 
zontal motors, unless the bearings are 
designed to take such thrust. End thrust 
on the motor shaft may be caused by 
the driven machine, by misalignment, 
or by certain types of couplings. Ball 
bearings will usually withstand small 
amounts of thrust without. appreciable 
lessening of bearing life. Sleeve bear- 
ings, particularly sleeve bearings of 
large, high speed motors, are not ar- 
ranged for such continuous thrust. 

If end thrust is exerted on sleeve 
bearings, so that the shoulder on the 
shaft rubs the end of the bearing, the 
bearing may fail. This failure may wear 
and warp the shaft and wear the bear- 
ing sufficiently to permit the rotor to 
drop until it is rubbing on the stator 
laminations, creating heat and charring 
the insulation. Such rubbing may wear 
away enough of the stator iron to re- 
quire replacement of the complete 
stator. 

Rotating elements of driven ma- 
chines usually have very little end play. 
Large high speed motors with sleeve 
bearings have a fairly large amount of 
end play. When a large, high speed, 
sleeve bearing motor is to be installed, 
the motor should be so located with re- 
spect to the driven unit, and the coup- 
ling arranged to limit end float, so that 
under no condition can the shoulder of 
the motor shaft come in contact with 
the end of the sleeve bearing. 

A few extra hours spent to obtain 

proper installation and alignment may 
save many dollars and eliminate much 
of the down time that might occur later 
on. 
_ Horizontal motors with sleeve bear- 
ings should be level so that the rotor 
does not slide “down hill” and cause 
Continuous thrust of the shaft against 
the end of the bearing. 
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Motors heat up in operation. Heat 
causes metal parts to expand and raises 
the motor shaft. This may be just a few 
thousandths, but sufficient to cause 
misalignment if the unit was cold when 
aligned. Similarly, the driven unit may 
operate at rather hot or cold conditions 
which may raise or lower the driven 
shaft. Following the initial alignment 
at normal temperature, the unit should 
be run and the coupling halves re- 
aligned when the motor and driven unit 
have been brought to their operating 
temperatures. 

After alignment, but before connect- 
ing the coupling, it is desirable to run 
the motor idle to make sure vibration 
is not excessive. If excessive, back off 

















foot bolts and check to make sure 
shims are not arranged to allow moto! 
feet to be pulled out of plane. If neces 
sary, re-shim properly so that feet are 
in the same plane. Then recheck align 
ment and vibration. 

When alignment is _ satisfactory 
dowel both the motor and driven unit 
to the base. THIS IS IMPORTANT. 

Even though a motor driven unit 
with flexible coupling may have been 
perfectly aligned when originally in 
stalled and put in service, sagging 
building structures and expansion and 
contraction of piping to pump units 
may distort the driven unit or base 
causing misalignment. A periodic check 
of alignment is advisable. xk * 
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Abrams 


Engineers. 
Pilots... 
Cameramen 


Technicians 


put their heads together to 
SAVE YOUR TIME 
AND MONEY 


in Pipeline Planning 








Abrams aerial surveys do save time and money — over a 
quarter century of photogrammetric progress by Abrams 
stands back of every job. Write for complete informa- 
tion and your copies of “Pipeline Planning from the 
Bird’s-Eye View” and “Aerial Surveys and Maps from 


Photographs.” 


ABRAMS AERIAL SURVEY 


CORPORATION 


LANSING l 


MICHIGAN 


U.S.A 









To obtain more information on products advertised s:e page t-61 





D-17 
















D-18 


ENTER 


specialize 


ENTERPRISE 
—— 


Parts within Hours 
= from Local Warehouses 
or Factory to You 








Take the case of this “hurry-up” call 
from Venezuela, for example— 






strategicallY 


On January 9th at 10:30 A. M. this cable was 
handed to M. T. Prendergast, ENTERPRISE Manager of 
Service Parts in San Francisco: 


“URGENT AIR EXPRESS TWO FUEL TAPPET 
AND GUIDE ASSEMBLIES NO. 78153" 


It came from T. P. Jiminez, Manager, Fuerza Luz Tuy - 
power company in Ocumare Del Tuy, Venezuela. Prompt 
handling saw this rush order airborne by early afternoon, 
and delivered to the customer 44 hours and 15 minutes later! 


uses . 
rid service- 


This is typical of the service you can expect from ENTERPRISE. 
We know what delivery delays can mean-—how costly it 
can be when engines are idle for need of a part. That’s why 
ENTERPRISE Parts Service is geared to the customer's 
requirements, and why we insist that furnishing prompt and 
efficient service is every bit as important as building the 
very finest Diesel engine. 


RISE : 
P d Service. 


Write for new descriptive 
bulletins, or call your nearest 
Enterprise Diesel Sales Office 


ENTERPRISE ENGINE & MACHINERY CO. 


18th & Florida Streets, San Francisco 10, California 
DEPENDABLE A SUBSIDIARY OF GENERAL METALS CORPORATION 


* Boston - Chicago + San Diego - Ft. Worth 
£ Los Angeles - New Orleans - New York 
Seattle - St. Lovis - Washington, D.C. 


DIESEL ENGINES + OIL BURNERS + PROCESS MACHINERY 
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Ohio Oil Uses 


P- 
— ee 


—Photos Courtesy Motorola NEWSGRAM 


TANK farm and storage tanks used in remote gaging operation 


Remote Tank Gaging Via Telemetering 


Continuous gaging of deliveries to storage tanks 150 miles away made 


possible through automatic electronic telemetering over carrier system 


Renors tank level gaging now in use 
at the Ohio Oil Company’s dispatching 
ofice at Lima, Ohio, is making it pos- 
sible to automatically gage tanks 150 
miles away. 

Crude oil pumped from Ohio Oil’s 
pipe line to Pure Oil Company tanks at 
Pure’s Heath, Ohio, tank farm, must be 
continuously gaged during deliveries to 
storage. Installation of electronic equip- 
meat to do the job and carry the infor- 
mation to the Lima office 150 miles 
away has proved effective. 

Two sizes of tanks are used for stor- 
age at Heath. In one size. a change of 
oil level of 1 in. represents a volume 
change of 160 bbl, and a 1-in. change in 
the other size represents a 148-bbl vol- 
ume change. Such a large change in vol- 
ume means not only continuous but 
accurate gaging is necessary. 


Carrier Selected 


Communications facilities between 
Heath and Lima consisted of a wire line 
owned by Ohio Oil Company. Line, which 


D. N. McMILLAN 











The Author 


D. N. McMillan joined Motorola, Inc., 
in 1951 as carrier and control systems 
project engi- 
neer, and is 
now bids and 
quotations engi- 
neer for carrier, 
supervisory con- 
trol, and tele- 
metering sys- 
tems, Previous to 
his association 
with Motorola, 
McMillan was 
associated with 
the plant and commercial departments 
of American Telephone & Telegraph 
Long Lines Department. 

McMillan served in the U. S. Army 
Air Forces from 1943 to 1945 and was 
graduated from the State University of 
lowa in 1949 with a BS degree in 
electrical engineering. 








EXCLUSIVE 
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included no repeaters, had simplexed 
telegraph signals imposed upon it. 
After a search for suitable transmis 
sion facilities, installation engineers s¢ 
lected frequency shift audio carrie 
equipment! for the job. While supplying 
multiplex for the two telemetering sig 
nals on the existing wire line, it permit 
ted continued use of voice frequency 
range. Audio frequency filters enabled 
the voice currents and audio frequen 
carrier signals to be separated without 
mutual interference, while the sin 
plexed telegraph signals were retained 


Gaging Equipment 

Liquid level tank measuring gages 
and measurement and telemetering in 
struments*® used in the system were spe 
cially selected. The tank level measu 
ing gage consists of an automatic tap 
reeling mechanism mounted on the sidé 
of the tank to be gaged. The tape 
passed through a housing and up ove 
the top of the tank to a float within th 
tank. For telemetering, the tape 
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why you 





save money 
when pipe lines 
are protected 


Vt d am PL Yelaclolan 





NO-OX-ID 


coating 
rceyinlelialehatelats 


Before you specify the coating for your next pip: 
line, check the many reasons “‘Why” it will po) 
you to select Dearborn NO-OX-ID Pipe Coating 
and NO-OX-IDized wrappers. A Dearborn pip 
line engineer is available for consultation. 


che 
era 


THE ORIGINAL 
RUST PREVENTIVE 


TRADE MARK 
DEARBORN CHEMICAL COMPANY 
a i 
CHICAGO 54, ILLINOIS 
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because NIO-OX-ED weighs less 


Yes, it weighs less and covers more pipe footage per 
pound. The result is substantial savings in freight 
and handling costs. 


because RIO-OX-ID handles easier 


You can coat more feet of pipe per man-hour because 
less material is required. And, because there are no 
irritating fumes, pipe line crews prefer working with 
NO-OX-ID. 


because NO-OX-ID requires 
less equipment 


With NO-OX-ID you need less equipment in the 
field. Fewer ‘‘dope” kettles, trucks and “cats” mean 
reduced construction and labor costs. 


because NO-OX-ID lasts longer 


Let us demonstrate...with facts, figures and photo- 
graphs...how Dearborn NO-OX-ID coating combi- 
nations give the longest possible life to your pipe line 
by combining chemical and mechanical protection. 


Do you know about NO-OX-ID 
aluminum protective coating? 


To provide maximum protection—and attrac- 
tive appearance—to outdoor tanks, gas 
holders, pumps, piping, etc., investigate 
NO-OX-ID 5C Primer and Aluminum Protec- 
tive Coating. Highly durable, it resists 
abrasion, fumes and mild chemical! attack, 
Write for Bulletin. 


ee ee eee eee eee cee ee ee ee ee ee ee ee ee ee ee GS ee 


- Dearborn Chemical Company, Dept. PE 
hi : ‘Merchandise Mart Plaza, Chicago 54, Illinois 
this complete catalogs, a er 


O Dearborn Pipe Line Catalog O Literature on 5C Primer 
° ° ° k= OC Have a Dearborn Pipe Line and Aluminum Protective 
on superior pipe line _ Engineer call Coating 





protection belongs in 


bur files... MAIL THE COUPON! 
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Shuts Down Pump 
AUTOMATICALLY 


and serves as Accurate 
Pressure Gauge 


MURPHY Switch Model -45 for 
Pipeline Pumps shuts down engine 
automatically when 


e TANK IS PUMPED OUT 
e LINE BREAKS 


® DANGEROUS OVERPRES- 
SURES THREATEN 


This model is also widely used as 
safety shut down on gas compres- 
sor plants and pipeline pumps. 


SOLD BY ENGINE DEALERS 
and SUPPLY STORES 


FRANK W. MURPHY 


BOx 1476 TULSA, OXIA. 


eet 














Pipeline 
Cleaner 





for BETTER cleaning of 


CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 


Lima, Ohio, 150 miles from tank farm. 


passed through a sprocket housing hav- 
ing two potentiometers geared to the 
sprocket. 

One of the potentiometers is geared 

so that its resistance is varied through 
a complete cycle for a change of one 
foot in level. The other potentiometer 
is geared so that its change is propor- 
tional to the entire 50-ft height of the 
| tank, 
These potentiometers are connected 
| to self-balancing bridge instruments, 
| which have impulse duration telemeter- 
ing movements geared to the bridge 
movement. Five second impulse duration 
signals are keyed by contacts on a trans- 
mitter and fed to the audio frequency 
carrier transmitter. 





Carrier Equipment 
Audio frequency carrier equipment 
used in the installation is designed to 
accept dry-contact keyed signals of the 
telemeter transmitter, as well as current 
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keyed or sine wave rate signals, con- 














EXTERIOR and interior views of equipment used at dispatcher’s office in 


verts the impulse information into fre- 
quency shift signals in two channels 
between 2445 and 2655 cycles per sec- 
ond. If additional telemetering channels 
are desired, three additional channels 
above the voice band using frequencies 
up to 3105 cycles per second can be 
multiplexed. 

The frequency shift system is particu- 
larly adaptable to the transmission of 
signals on the open wire line available. 
Wet weather causes trouble with ampli- 
tude sensitive systems, whereas such dis- 
turbances are less likely to affect the 
frequency shift audio carrier system. 

Maximum wet weather attenuation as 
calculated for the 150 mile line between 
Heath and Lima was 10.5 db. This left 
considerable margin in the AF carrier 
circuits as full limiting may be obtained 
on signals as low as -27 dbm and no de- 
gradation in performance is experienced 
even though high amplitude variations 
and noise levels are encountered. 

Performance security of the system 
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You dig ’em better with 





the right combination ¢ 












































This Onerator has at his 


command over 30 combinations of 
digging wheel and crawler speeds, 
closely spaced and evenly gradu- 
ated from 0.4 to over 29 feet per 
minute. This practical, exclusive 
Cleveland feature enables him to 
select exactly the right speed and 
power combination for every con- 
dition encountered on this tough 
8” pipeline job in Alberta—or on 
any trenching job. 


This Thencher \ike all 


Clevelands, is built tough through 
finer design and tougher materials 
—balanced better through proper 
weight distribution on wide full 
crawler mounting. Clevelands dig 
more trench—longer—with less 
trouble and at less cost. It’s in 
the records. 





re 20100 ST. CLAIR AVE. 
@ CLEVELAND 17, OHIO 
N) 
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TANK has automatic gaging mechanism 
installed at side of tank. 





TAPE reeling mechanism and potentio- 


meter housing are installed on tank. 





EXTERIOR and interior of cabinets housing telemetering equipment used at the 
Heath, Ohio, location. Selector switch on panel permits selection of tanks. 





was demonstrated shortly after the sys- 
tem was installed when one side of the 
line became grounded during wet wea- 
ther. Noise level and attenuation on the 
line became so excessive that telephone 
communications were interrupted. The 
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telemeter circuits, however. continued 
to operate. 

Although the open wire telephone line 
provided a suitable medium for the 
transmission of the audio frequency car- 
rier signals in this case, the carrier 


equipment may just as well be applied 
to other audio channels such as those 
provided by telephone, power line, or 
microwave carrier equipment. The sub. 
audio channels provided may be used 
for the transmission of telegraph or 
other low frequency signals as well as 
telemetering. 


Use of System 


Use of remote telemetering for stor- 
age tank levels has proved efficient and 
economical in this system. 

The dispatcher at the Lima office, in 
communication with the gager at the 
tank farm, instructs the gager as to 
which tank he wishes to fill and gage, 
The gager on duty selects the tank in 
accordance with the dispatcher’s in- 
structions, allowing him to perform 
other duties without interruption. This, 
along with elimination of the need for 
an all-night gager, reduces the station 
manpower requirement from five to two. 
The dispatcher’s job is also made easier 
and more efficient as he is able to obtain 
a continuous reading of the tank level 
without loss of accuracy. Telephone 
contact with the gager also allows the 
dispatcher to check any irregularities 
in filling of the tank that he might note 
from his telemeter readings. 

In the event such information is de- 
sired, a continuous record of the read- 
ings can be automatically obtained by 
recording instruments. 


1Motorola AF Carrier 
°Shand and Jurs gages 
3Bristol Dynamaster and Metameter units 


Washington Line Complete 


Completion of a $4,000,000 petro- 
leum products pipe line from Pasco, 
Washington, to Spokane was an- 
nounced by T. S. Petersen, president of 
the Standard Oil Company of Cali- 
fornia. The new line, constructed and 
to be operated by Salt Lake Pipe Line 
Company, common-carrier subsidiary 
of Standard, is part of a $48,000,000 
oil supply system developed by Stand- 
ard and its subsidiaries to serve the In- 
termountain and Inland Empire areas. 

The system includes $21,000,000 in 
pipe line facilities from Salt Lake City 
through Boise to Pasco; a $16,000,000 
refinery at Salt Lake, and a $7,000,000 
crude oil pipe line supplying the re- 
finery from Rangely field in Colorado. 

Input of the Pasco-Spokane link will 
be supplied by the company’s pipe line 
net from Salt Lake. Occasional barge 
loads shipped up the Columbia River 
also will be delivered to the new line. 
Approximately 140 miles in length, the 
Pasco-Spokane line is 8 in. in diameter 
and will have a through-put capacity of 
15,000 bbl a day. Principal products to 
be carried are gasolines, heating oils 
and diesel fuels. 

In announcing the new line, Peter- 
son stated: 

“Completion of this new line will 
give the Spokane area better service 
and will further assure the supply of 
vital petroleum products to customers 
in the Inland Empire.” He added that 
this was the first pipe line built to serve 
the people of the Spokane area. 
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, designed specifically for your requirements: 


teonomical 


@ Sizes from 5 to 275 h.p. ® Vertical or horizontal compressors 
® Portable or stationary models @ Electric motor or gas engine drive 


® Single-stage or multi-stage units @ Complete, compact units — ready to hook up and operate 


Whether your requirement is for Booster Service, 
Re-pressuring or Air-Gas Lift, you'll have more 
efficient and dependable service through installa- 
tion of Gardner-Denver Compressors. They come Sieve ss Gil esicd Conse echasie tae 
in a range of capacities and pressure ratings for 
all field conditions and are designed for your 


specific needs THE CONTINENTAL.SUPPLY COMPANY 
: General Offices:. DALLAS, TEXAS 


Call or write Continental for full information. Representatives in All Principal Oil Fields of the World 




























































































Protection of the public against 
property damage and personal injury is 
foremost in the minds of those engineers 
and others charged with the responsi- 
bility of planning, designing, construct- 
ing, testing, and operating a modern 
electric welded large diameter natural 
gas pipe line. Contrary to popular mis- 
conception, the transmission of natural 
gas at 800 psig is a common and ordin- 
ary practice. Gas is handled and proc- 
essed by refineries and similar com- 
panies at pressures as high as 6000 
psig. Many such plants have been oper- 
ated during their entire existence with- 
out a single failure or accident. 

Gas transmission pipe lines today have 
a total mileage exceeding by far that of 
the combined mileage of all of the 
American railroads. Building and oper- 
ation of gas pipe lines has become com- 
monplace for many years in the great 
Southwestern section of our country. 

With the advent of the piping of 
natural gas into urban areas that have 
never had its advantages, there has been 
some concern by the residents over the 
relative safety of natural gas. 

This fear, without basis, has extended 
to engineers and members of the legal 
profession in these regions where nat- 
ural gas is being pioneered. 

Natural gas pipe lines or transmission 
lines are designed from the beginning to 
be as safe as human ingenuity can make 
them. 


Pipe Production Safety 


Attention to safety begins in the steel 
mills where special alloy steels have 
been developed for fabrication. A ladle 
analysis is made on each heat of steel 
at the mill. Only plates from those heats 
conforming to the contract ladle analy- 
sis are used. 

Tensile tests also were conducted on 
specimens cut from one length of fin- 
ished pipe made from a plate selected 
from each heat of steel. A transverse 
tensile test is made on a specimen cut 
from a finished pipe across the weld 
with the weld in the center of the speci- 
men, to determine the ultimate strength 
of the weld. 

After the rolling of the plate a physi- 
cal inspection is made for gage, flaws, 
and defects. 


*Director of Safety, Transcontinental Gas 
Pipe Line Corporation. 
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Public Need Not Fear Gas Lines 


There has been considerable apprehension but transmission systems, in 
design and operation, have been as safe as human ingenuity can make them 


STANLEY OWENS* 


Pipe is then double-welded by a sub- 
merged arc fusion welding process 
(both internally and externally). Each 
weld is inspected, both on the outside 
and inside at the mill. In addition, an 
X-ray control is used in the welding pro- 
cedure at the mill. 

Each length of pipe is then placed in 
a retaining die and subjected to an in- 
ternal hydrostatic pressure to increase 
the initial yield point and expand the 
pipe to the specified outside diameter. 
Comparative tensile tests show that the 
yield strength of the steel is increased 
by 12,000 to 20,000 psi by the internal 
expanding or cold working operation. 


Hydrostatic Tests 


Following the expanding operation, 
and with the same equipment, the re- 
taining die is removed and a specified 
hydrostatic pressure test made. Each 
length is tested to a hydrostatic pres- 
sure that will produce a stress of 90 
per cent of the actual transverse yield 
strength as determined for each par- 
ticular heat. Pressure test varies ac- 
cording to the thickness and the diam- 
eter of the pipe. On 30-in. by 0.3125-in. 
size pipe, a pressure test of 975 psi is 
applied. Test pressure is maintained for 
not less than 10 seconds. 

For the determination of the pressure 
to be applied at the mill on the 30-in. 
by 0.3125 size pipe, Barlow’s Formula 
is used: 

p 2xtxS XK 90% 

D 
Where: 

P = pressure, psi. 

t = wall thickness of pipe, in. 

S = minimum yield, psi. 

D = outside diameter of pipe, in. 

Then, substituting we have: 

p 2X 0.3125 & 90% 52,000 

30 

P = 975 psi. 


While under pressure, pipe length is 
further tested by being struck 10 blows 
with 6-lb hammers, each approximately 
24-in. apart along the entire length of 
longitudinal weld. 

Each pipe joint is then mill inspected 
for flaws, defects, circumferential tol- 
erance, end finish or bevel, and gage. 
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Engineering Inspection 

Each joint of pipe is then examined 
by inspectors from an independent firm 
of engineers. These inspectors examine 
each joint of pipe both externally and 
internally and their findings insure con- 
firmation to specifications. 

Upon arrival at the railhead, the pipe 
is inspected while being unloaded, for 
possible damage en route. 


A further inspection is made during 7 


the double-jointing welding procedure, 

which is followed on each spread. 
When the pipe is strung in the field, 

each joint is examined for any damage 


that might have been caused in transit, 7 


unloading, stringing, or while stored on 
the right-of-way. 


Welding Operations 


Before being permitted to weld on the 
pipe line, all welders have to pass a 
qualifying test for high pressure elec- 
tric welding. All field welding opera- 
tions are inspected by qualified welding 
inspectors who have successfully passed 
all welding tests themselves. 

Each welder is equipped with an 
identifying stencil with which he marks 
each weld as completed. This identifies 
a welder in the event a weld fails to 
pass inspection. 

Through visual inspection or X-ray 
determination, a welding inspector has 
the authority to remove any weld from 
the pipe line. Such welds are tested and 
for each that does not test beyond the 
yield of the steel or otherwise shows im- 
perfections below standards, such as gas 
pockets, slag inclusions, lack of pene- 
tration and for ductility, the identified 
welder is removed from further welding 
on the pipe line. 

Frequently test welds are cut from 
the pipe line and tested to determine 
the running quality of the field welds. 
Visual inspection of girth welds is aug: 
mented by X-ray photographs. These 
tests are made by operators employed 
by independent X-ray engineers. 

The type of welding rod selected is 
designed to fit the metallurgy of the 
pipe to develop tensile strength and 
ductility above the physical properties 
of the parent metal in the pipe line. 

Following the welding procedure, the 
pipe is then cleaned, primed, and coate 
with a coal tar high melting point 
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Pipe line station installation of Rotocycle 
meters and Nordstrom valves 


TO MEASURE MORE... AT LESS COST 


You gain in many ways by using Rockwell Rotocycle meters. 
The sturdily built a// revolving working mechanism is precisely 
engineered to measure accurately for the longest periods of 
time without attention. For durability all parts freely 

revolve on anti-friction bearings, smoothly, quietly in the 
“Flo-ward” direction of the piped fluid. There are no 
metal-to-metal contact points to cause wear. 


This exclusive design offers the least resistance to line flow. 
Thus, with Rockwell Rotocycle meters you can use 

smaller electric motors to turn your pumps. . . save both on 
the initial motor cost and on your bills for power. 


perties To get full facts on all the advantages of pipe line metering 


ine. the Rockwell Rotocycle way . . . write for bulletins. 
re, the 


coated 

int 
pont | ROCKWELL MANUFACTURING COMPANY 
1953 § PITTSBURGH 8, PA. Atlanta * Boston * Chicago * Houston * Los Angeles 
N. Kansas City * NewYork © Pittsburgh * San Francisco * Seattle * Tulsa 


















RERINERY one PIPE LIVE 


OPERATORS ptqgree 


SJR SHORTSTIR 
Side Enterings MIXERS 


REQUIRE LESS MAINTENANCE! 


NO MORE PACKING PROBLEMS! 
NO MORE SPECIAL LUBRICATORS! 
The SJR SHORTSTIR — with new 
mechanical seal and self lubricating shaft 
bushing—offers the one improvement in 
mixing equipment Pipe Line, Process and 
Refinery operators have asked for. 





Contact the SJR SHORTSTIR representative nearest you. 


AUWYER - Jensen -Kos5 £0. 


BOX 3156 WHITTIER STATION TULSA 4, OKLAHOMA 


Write TODAY for Catalog. 






SALES REPRESENTATIVES: 


HOUSTON — Peddlers, Inc. @ LOS ANGELES — 
William J. Beckett Co. e@ NEW YORK — J. Arthur 
Moore Co. @ ODESSA—W. L. Somners Co. 
PITTSBURGH — Kerr Engineered Sales Co. 
SHREVEPORT — W. L. Somners Co. @ TULSA — 
Morvin Thomas Co. 


ie | 






















Send for descriptive 
bulletin CT-102 





CALIBRATING 


TANKS | 


for | 
REFINERIES } 
TERMINALS 
PIPE LINES 
TANK TRUCKS | 
LOADING RACKS } 
PUBLIC SEALERS 








We have built hundreds of these provers in all capacities from 
50 gallons to 50 barrels. . This experience enables us to deliver 
a REAL PRECISION INSTRUMENT that is Guaranteed. Building, 
calibrating and guaranteeing a calibrating tank is specialized, pains- 
taking work and is definitely “out’’ of the price-per-pound category. 
These tanks are designed to conform to the A.P.I. tentative code 
+1101, but may be furnished with such modifications as you, the 


customer, may require 


WARNER LEWIS COMPANY 


BOX 3096 e@ TULSA, OKLAHOMA 








enamel impregnated with reinforced 
glass fiber. The materials used have g 
high dielectric strength and the finished 
coating is thoroughly checked with an 
electric detection to determine the 
presence of any “holidays” or voids, 
Such minor defects are repaired prior to 
lowering the pipe into the trench, 
Studies of soil conditions as well as 
the presence of strong electric currents 
guide the installation of cathodic pro. 
tection equipment. Test leads are in- 
stalled at intervals of one mile to facili- 
tate frequent checking of the electro- 
lytic conditions being encountered. 


Pressure Tests 


Prior to operation, the completed 
pipe line is tested in short sections. The 
testing operations include: 

Removal of all air in the pipe by a 
complete purging operation during 
which natural gas, at low pressure, is 
forced through the section of the line 
under test. 

A pipe line cleaning device is then 
run through each section. This removes 
iron oxides, dirt, debris, liquids, or any 
other foreign bodies that may have en- 
tered the line during construction op- 
erations. 

Each of the above tests is conducted 
incrementally in several stages and the 
section under test is carefully checked 
and inspected after each stage. 

Block or shut-off valves are installed 
at frequent intervals for the purpose of 
isolating any particular section of the 
pipe line. 

The main line valves are of the plug 
type, which insure a positive shut-off in 
a minimum space of time. 

Each valve is carefully tested after 
installation. The valve is then securely 
locked in its operating position. 

The line is tested to a pressure of 50 
psi over the maximum operating pres- 
sure for a 24-hour period. 

During the entire testing procedure 
persons living along the right-of-way are 
kept continuously appraised of the test- 
ing operations by individual and _ per- 
sonal contact with each person or head 
of a family group residing or working 
within a distance of 500 ft on either side 
of the pipe line. 

At no time is a test pressure applied 
until the “all clear” has been given to 
the testing crews by the employees re- 
sponsible for the notification procedure. 


Operating Safety Methods 

The pipe line system is staffed with 
maintenance crews situated at frequent 
intervals along the line. At these loca- 
tions are stored the equipment, trucks, 
cranes, hoists, tractors, cutting and 
welding units, length of pipe, fittings, 
valves, and other materials necessary 
to maintain the line and to meet any 
emergency. Duties of the maintenance 
crews are to maintain the pipe line in 
a safe and stable operation on a 24-hour 
basis. Each crew is equipped with mo- 
bile radio equipment installed on its 
trucks, which enables it to be in con- 
stant two-way communication with the 
compressor stations, the central dis- 
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PREVENTS CORROSION 
AND RUST FORMATION 
IN STORAGE TANKS, 
PRODUCTS PIPE LINES 

AND TANKERS 


KONTOL 


Kontol 77 prevents corrosion and rust formation 
in facilities for handling finished products. It is 
an oil-soluble organic inhibitor, and can be 
used effectively in the prevention of corrosion 
in products lines, tankers and storage tanks. 

& 




















Extensive research and commercial usage have 
proved Kontol 77 to be an effective preventive 
of rusting caused by the presence of oxygen in 
finished petroleum products. Using A.S.T.M. 
Test No. D-665, aviation gasoline was rendered 
non-rusting when inhibited with only 3 parts 
per million of Kontol 77. 


Kontol 77 has no harmful effects on product 
quality. For example 100/130 octane gasoline, 
treated with 14 p.p.m. shows no change in color, 
octane number, accelerated gum, precipitated 
lead or other av-gas specifications. 





For complete information, call or write to T R t T 0 l | T F F 0 fyi F A N y 


A division of Petrolite Corporation 
SAINT LOUIS 19, MISSOURI 
LOS ANGELES 22, CALIFORNIA 


un, Specialized Chemicals and Services for the Petroleum Indusiry\ 
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patching office in Houston, Texas, and 
various patrol planes. 

A complete pressure control system 
is utilized throughout the pipe line sys- 
tem and at no compressor station can 
the discharge pressure exceed the maxi- 
mum operating pressure of 800 psi. This 
pressure is further automatically con- 
trolled by the pre-set blow-off or safety 
valves at each compressor station. 

Each compressor station is equipped 
with an emergency shut-down switch, 
which enables the entire station to be 
isolated from the line in a matter of 
some 47 seconds. Switches are of the 
fire alarm telegraph type. A handle 
projects from the end of the switch and 
must be turned against a spring tension 
to operate. The switch, mounted on a 
pedestal, is situated near the entrance to 
the parking lot. This is the point at 
which all employees would normally 
pass when leaving the station. 

In the event of an emergency, if the 
employees are forced to leave the sta- 
tion, the majority of them would nor- 
mally pass the location of this emer- 
gency switch, any one of whom could 
set it in operation. 

When the handle is turned, it actu- 
ates a series of electrical circuits that 
immediately shut off the rectox units 
supplying the power to the ignition on 
the compressor engines, thus shutting 
off the flow of gas through the compres- 
sors. It actuates a switch that closes on 
a circuit supplying power to the elec- 
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tric motor-driven valve mechanism on 
the side gate suction valve, closing off 
the intake gas to the station. 

It also closes a circuit that operates 
the electric motor-driven discharge 
valve for the station, closing this valve. 
This action effectually isolates the sta- 
tion and cuts off any source of gas from 
the main line. 


Safety Record 


Transcontinental’s natural gas pipe 
line and its operations extend 1840 
miles from Mercedes, Texas, to 134th 
Street, New York City. Including sales 
and purchase laterals, the system con- 
tains a total of 2330 miles. The major 
portion of the line is 30-in. in diameter. 
Nineteen compressor stations maintain 
the pressure and provide a maximum 
volume. 

Following acceptance from the con- 
tractor, the Transcontinental line was 
placed into operation approximately 
two and one-half years ago. 

From the inception date of operations 
not a single accident involving injury 
to the public or damage to public prop- 
erty (excepting automobile accidents) 
has occurred. 

One big question looms, however: 
What type of accidents involving the 
public are inherent to the operation of 
these pipe lines? 

At a recent meeting of the Natural 
Gas Transmission Safety Association, 
each of the member companies was 












LOOK! THINK WHAT YOU CAN SAVE 


NOW OW LOAD BINDERS . . . 


WITH YOUR COMPANY 
NAME BUILT 
INTO THE 
HANDLE 


polled as to the most frequent, costly, 
and outstanding hazard as reflected by 
his safety records. Surprisingly the an. 
swer was unanimous: Automobile and 
truck accidents occurring on the public 
highway and remote from the pipe line. 
These, of course, were not due to an 
inherent hazard of the pipe line opera. 
tion. 

The average piece of right-of-way 
crossed by the line approximates 1% of 
a mile in length. Assuming a failure that 
might possibly involve some materia] 
damage to a landowner, the chance of 
a repetition of the failure on any \%, 
mile section (based on experience to 
date), will be once in (1840 miles 8 
miles 24% years, divided by 2 for the 
average:) 18,400 years. 


Conclusion 


Properly designed, well constructed, 
and well managed large diameter nat- 
ural gas pipe line systems are a con- 
tribution to the safety of the public liv. 
ing along its right-of-way. 

This is proved by the record of con- 
tinuity of service of those lines that are 
modernly engineered and especially de- 
signed and built for the purpose of 
transmitting high pressure gas over 
long distances. With a record of practi- 
cally 100 per cent of continuity of serv. 
ice behind them, these lines have re- 
duced to a minimum the possibility of 
damage to public property or personal 
injury to the public. ket 










os 
STOPS 
LOSSES! 


Dollars 
saved 

are dollars 
earned! 










NOW Canton can 
put your company name on the 
handle in raised letters. NOW large 


or small fleets SAVE from 50 to 100% 
by cutting off theft and loss. NOW marked 

as your property, they always find their way 
back to you. EXTRA COST? Just slight addi- 
tional on your first order, NO COST on orders thereafter. 
This revolutionary- money-saving program will be handled 
through established distributors nationally, but write the 
factory NOW for information. 


Canton Binders — with or without take-up action — have 


WILLIAMS BROTHERS 








ENGINEERS * CONTRACTORS 
OIL + GAS + PRODUCTS 
+ WATER +° PIPELINES 
AND PUMPING STATIONS 


Cable Address — WILLBROS. Main Office 324 NBT Bldg., TULSA 
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non-spreading clevises, rugged I-beam handles, full 
swivels, heat-treated drop-forged 
hooks. Each individually tested 
IN and guaranteed against spreading 
DALLAS or breaking. 
canny CUT COSTS! Save time when 
RL you use new, popular CLEVIS 
LLE GRAB HOOKS. 
KELLEY A 
Now available. = 
Telephone | CANTON MANUFACTURING CO. 
8-8847 ALL THERE 1S IN LOAD BINDERS 
A SUBSIDIARY OF CANTON MALLEABLE IRON CO. 
2450 13TH STREET N. E. ©@ CANTON 5, OHIO 
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r nat- — Since 1932, Farrel has worked closely with 

clin, [ the oil industry in designing speed 
increasers to meet the unusual as well as 

f con. — the usual requirements of pipeline pump- 

y i ing service. 

se of The standard line consists of 49 sizes 

Bowe with speed ratios ranging from 1:1 to 


fserv. — 12:1. For higher ratios, double step-up 
“t te § units are supplied with ratio range from 
Hy of P 12:1 to 4021. 
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fii Two-pinion units, designed to transmit 
power from a single engine to two pumps, 

ate also available. These can be furnished 

AVE with any gear ratio required. 





Units for outdoor service have been 
developed for successful operation under 








e the most adverse conditions—continuous 
heavy-duty operation, dust, rain, sand- 
ee storms, severe heat and intense cold. 
al For further details of these designed-for- 
es the-job speed increasers, send for a copy 
. of bulletin 448A. No cost or obligation. 
lars 
rned! e 
n the 
large FAR 
100% REL-BIRMINGHAM COMPANY, INC. 
arked ANSONIA, CONNECTICUT 
r way 
addi- Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
eafter. Sales Offices: Ansonia, Buffalo, New York, Boston, 
indled Akron, Detroit, Chicago, Memphis, Minneapolis, FOR 
te the Portland (Oregon), Los Angeles, Salt Lake City, lel tbfelele) 
New Orleans. i SERVICE 
, full ’ 
Ol. FIELD REPRESENTATIVES: Hercules-Lupfer Engine 
Soles Company, 124 N. Boston St., Tulsa 1, Okla. 
V.W. Osborne, 860-A M&M Building, Houston 2, Texas. 
FB-826 
4 
» CO. = 
ON CO. 
OHIO 
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Power drive and rods. 
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Waste water line after five years. 


Cleaning of In-Place Pipes 


Cleaning of older pipe lines is answer to reduced 


carrying capacity; methods are economical, efficient 


Econonts made possible by cleaning 
pipe lines rather than replacing them 
have only recently been impressed upon 
industry. The awareness of the benefits 
that could be obtained gained strong 
impetus during the war when new pipe 
was virtually non-existent. Now the ad- 
vantages of what once was an emergency 
measure have been so thoroughly dem- 
onstrated that few companies would con- 
sider replacing old pipe lines whose 
only fault lay in a reduced carrying 
capacity. 

The carrying capacity of pipe lines 


*Flexible Pipe Cleaning Company. 





Hydraulic line seraper. 
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GEORGE ELLIS* 


may be impaired, or, in extreme cases. 
completely lost for many reasons. There 
are three principal methods for correct- 
ing these conditions: (1) The use of 
chemicals, (2) mechanical cleaning, and 
(3) interior lining of pipe combined 
with mechanical cleaning. In many cases 
the first is eliminated because of eco- 
nomical and physical disadvantages. 
The second may be resolved into two 
classifications: Hydraulic and power 
cleaning. The third method is highly 
recommended for the treatment and 
prevention of corrosion. 

Mechanical cleaning returns to service 
more than 95 per cent of the carrying 
capacity of new pipe and costs are but 
a fraction of the cost of new pipe. These 
costs can generally be considered about 
1/30th the cost of new pipe installed. 


Hydraulic Cleaning 


Most hydraulic tools are similar in 
construction. differing mainly in cutter 
blade design and arrangement. In Fig. 
1 is a typical tool showing the arrange- 
ment and blade design as well as the 


EXCLUSIVE 
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“pusher.” The operational procedure 
generally followed is that the tool is 
drawn into a spool and the spool re- 
turned to its place in the line. The line 
is sealed and fluid is applied at the cor- 
rect volume and pressure to give the 
tool the required rate of travel. A suff 
cient amount of fluid is allowed to by- 
pass the rubber “pusher” and carry 
away the foreign material scraped from 
the pipe. The tool usually emerges in 
an open hole, ditch, etc. A rate of travel 
of about 125 fpm seems to give the best 
results in cast-iron or welded steel pipe. 
whereas about 80 fpm is used in riveted 
steel pipe. 

The hydraulic gradient, thickness, and 
hardness of the foreign material deter- 
mines the hydraulic force necessary to 
move the tool and also the feasibility 
of this method. 

For example: A pressure of 5 psi was 
used to move through 3092 ft of 30-in. 
CIP salt water cooling intake line m 
16 min; 2614-cu ft of a mineral salt 
water scale was removed from 6.7 miles 
of 8-in. CIP waste water line in 2 hr 
and 40 min with a maximum working 
pressure of 65 psi; more than 40,000 
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Get maximum throughput in pipelines 


Honeywell 





SINGLE PILOT DUAL 
RECORDING PRESSURE 


CONTROLLER ~__ 


ABS ce 
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DISCHARGE 
— AIR PRESSURE 
ai CONTROL 
VALVE 
NO.2 — 
vw 
PIPE-LINE AIR-TO-OPEN 














PRESSURE CONTROL FOR CENTRIFUGAL PUMPS 
= 





with this Single Pilot 
Dual Controller 











@REFERENCE DATA: Write for reprint of article, “Control of Pipe Line 


H 


Booster Stations.” 


Onz Brown Dual Controller provides auto 
matic and continuous throughput at optimum 
rate on oil and product lines. Interlocked and 
accurate limit control of suction and discharge 
pressures automatically adjusts pump operation 
in accordance with line pressure variations, both 
up- and down-stream. Thus, it protects the pump 
(or pumps) from being starved for suction pres. 
sure ... and eliminates the possibility of excessive 
build-up. 


The transfer of control from one pressure to the 
other is automatic and smooth . . . and contro! set 
points are easily adjusted to individual system 
requirements. While proportional control is recom- 
mended, either control unit of the instrument can 
be of any standard control form. A single integral 
control by-pass can be supplied for manual con- 
trol at the operator’s discretion. 


Your local Honeywell engineering representative 
will be glad to discuss how this controller can be 
applied to your pumping stations. Call him today 
... he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co 
Industrial Division, 4475 Wayne Ave., Philade! 
phia 44, Pa. 


Honeywell 


BROWN (INSTRUMENTS 
. o 
Fit we Covtiols. 
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The Insley Line includes excavators and 
cranes, 5 to 30 ton capacity - rubber or crawler 
mounted - gasoline, diesel or electric powered. 
There’s an Insley working near you on a 
pipeline project. 





INSLEY MANUFACTURING CORP... INDIANAPOLIS 


wholly owned subsidiary 
THE MAXI CORPORATION, LOS ANGELES 




















ft of 6-in. line was cleaned of a wax 
deposit. 

The greatest advantage of hydraulic 
cleaning lies in its linear range and 
spéed, which is almost unlimited, and 
its ability to round bends. Because of 
its range, costs are low. 


Power Cleaning 


This method employs the use of spring 
steel rods rotated by a motor, which at 
the- same time drives the tool into the 
line. It is similar to drilling except that 
it is carried out in a horizontal plane, 
Numerous types of tools can be placed 
on the lead rod depending on the for. 
eign material found in the line. The 
speed of rotation as well as the horizon- 
tal speed can be regulated but usually 
runs at 500 rpm and 5 ft per minute. 

This method depends upon fluid to 
carry the cuttings out of the line. 

As much as 2000 ft of pipe has been 
cleaned in 8 hr with the power drive. 
In Fig. 2 is shown the power drive and 
rods in action. Fig. 3 shows an 8-in. 
waste water line that was cleaned after 
only 5 years’ service. 

Main advantage of power cleaning 
lies in the fact that type of pipe, diam- 
eter (pipe size can run from %4-in. to 
14-ft in diam), foreign material present. 
and thickness do not cause much con- 
cern except in deciding the type of tool 
to be used and the best speed combina- 
tion involved. 

Limitations of power cleaning are 
length of run (average distance cleaned 
from one clean out hole is 1500 ft for 
smaller pipe and about 900 ft for larger 
pipes in 8 hr), restrictions caused by 
bends (depends on type, size of pipe. 
and radius of curve), and location of 
pipe (whether overhead. stalked. or 
depth of cover). 


Summary 

In this article have been presented 
some aspects on cleaning, from an eco- 
nomical viewpoint, to show some of its 
advantages and disadvantages, and the 
general methods employed in the pe- 
troleum industry. Mechanical cleaning 
followed by intelligent treatment or 
maintenance offers the best solution for 
most existing problems. ee 





A midwest oil pipe line has been 
operated by remote control from 
New York City for almost two 
years. By metering and teletype 
facilities, the New York operator 
has a complete picture of, and full 
control over, the eight-inch pipe 
line which connects two points 
several hundred miles apart. In an 
emergency, the operator can sound 
a siren in each of the pumping 
stations to alert the local operator 
on duty. Progressive, up-to-the- 
minute operations like this are con- 
stantly being developed by the oil 
industry to speed the process of 
bringing petroleum and petroleum 
products to the consumer. 
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the heavy-duty, lightweight 
ALCO 25/-A 


all-purpose diesel engine 





The Alco Model 251-A —an in-line, 9 x 101-in. diesel 
engine designed for a variety of stationary or portable 
uses in continuous or standby service—incorporates 
Alco engineering and experience gained in the manufac- 
ture of the famed “244” V-12 and V-16 engines of the 
same bore and stroke. The 251-A combines heavy-duty 
output with light weight, ease of maintenance, and low 
operating costs. 


Special Features Include: 


* Engine base and frame of structural steel—lighter weight 
permits lighter, more economical foundations. 


* Compact design (11 ft 5 in. long, 4 ft 11 in. wide) — 
saves floor space. 


* All wearing parts easily accessible. 


* Lube oil sump, pump, cooler and strainers, and circulating 
water pump, are integral parts of engine—for low instal- 
lation cost. 


* Arranged for Dual Fuel by adding parts—not by replacing 
parts or rebuilding engine. 


* Started by air motor, on as little as 60 lb air. 
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ALCO 251-A 
SPECIFICATIONS 
Size: 6-cylinder 
Bore: 9” 
Stroke: 10” 
Cycles: 4 turbocharged 
Horsepower: 690 
Rpm: 900 
Net weight (engine only 
21,350 lb dry; 
22,500 lb wet 


TYPICAL 

APPLICATIONS 
Oil-well drilling rigs 
Crude oil pipeline pumping 
Products pipeline pumping 
Gas pipeline pumping 
Electric power generation 
Irrigation pumping 
Dredging 
Portable units mounted on 

skids, trailers, rail cars 


* Free end has extension driveshaft for auxiliaries (radiator 
fan, air compressor, etc.). 


Additional details are given in Bulletin DE-2, which 
your nearest Alco sales representative will be happy to 
send you, along with complete information in terms of 
your own specific requirements. Contact him at New 
York, Beaumont, Chicago, Cleveland, Houston, Kansas 
City, San Francisco, Schenectady or St. Louis. 


THE MARK OF MODERN ENGINEERIN( 


ALCO DIESELS 


AMERICAN LOCOMOTIVE COMPANY 
SCHENECTADY, N. Y. 
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1850-hp Simple Cycle 





Gas Turbine On Mississippi Line’ 


Mississippi River Fuel Corporation reports on three 


years’ experience operating first natural gas line unit 


In the spring of 1949 a turbine com- 
pressor unit was installed at Wilmar, 
Arkansas, as an experiment on the 425 
psi transmission line of the Mississippi 
River Fuel Corporation’s system. At this 
location a line looping program in 
progress at that time provided an almost 
ideal combination of flow rate and pres- 
sures on the line to fully load the unit 
within the compression ratio available 
from the single impeller booster. The 
flow rate was to be high for several 
months. Since metering for the main 
line flow was installed, operation of the 
station block gate and discharge gate 
would permit any lower flow to be 
established for testing. Higher than line 
capacity flow rates could be established 
by recycling a portion of the gas through 
the block gate from the discharge back 
to the suction. Too high a raise in suc- 
tion temperature was not desirable, so 
only a limited increase in the test flow 
rate above the line capacity was at- 
* tempted. 

Later in the looping program when 
the second line was built past the sta- 
tion, sustained runs were made at the 
lower flows which resulted in the line 
on which the unit was in service. 


Station Location Changed 


In the fall of 1950 it was determined 
to move the turbine station to the mar- 
ket end of the No. 1 Main Line. This 
end of the line operates at a discharge 
pressure .of 425 psi. The location at 
Bonne Terre, Missouri, is valuable to 
increase the peak hourly flows and de- 
livery pressures into Meramec Measur- 
ing Station adjacent to St. Louis for 
assistance in handling winter peaks 
caused by heating requirements, and to 
divert gas in the summer from the No: 2 
main line. The increase in’ delivery pres- 
sure on the No. 2 line was utilized to 
deliver gas in the summer of 1951 with- 
out a field compressor to an experi- 
mental underground storage facility be- 
ing tested. 


Improvements Made 


A number of improvements in design 
of the compressing station were incorpo- 





+Presented at Southern Gas Association 
meeting, New Orleans, Louisiana, 1953. 

*Chief Engineer, Mississippi River Fuel Cor- 
poration, St. Louis, Missouri. 
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SCALE IN MILES 





BONNE TERRE 
Line Creek TURBINE 
° COMPRESSOR 
STATION 
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MAP SHOWS locations of pipe lines, conventional compressor stations and 
turbine compressor stations of the Mississippi River Fuel Corporation’s system. 
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iN. es,A. O. SMITH offers you the widest range — 

PHIS flow rates from 1 G.P.M.; pressures to 2000 P.S.1. 

a Types and sizes for every step of petroleum measure- 

pI ment from well to consumer. All are known for sus- 
tained accuracy, long life, dependability, lowest 
maintenance cost, ease of installation and service. 
Most complete line of functional accessories, too. 

a See nearest representative or write A. O. Smith Cor- 
poration, Meter Division, 5715 SMITHway St., Los 
Angeles 22, California. 

NE 

EM 

: TERR ® 

aid ra © 

— ae eee eer ry tes 1 lO UN 


FACTORIES: 5715 SMITHway STREET, LOS ANGELES 22, CALIFORNIA. P. 0. BOX 500, SUCCASUNNA, NEW JERSEY 
Offices: Atlanta, Chicago 7, Houston 20, Los Angeles 22, New York 17 
Canada: Toronto 12, Vancouver J. International Div.— Milwaukee 1, Wisc. 
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@ Pump Stations and Tank Farm Systems on the 

Rancho Pipe Line System built by Station Construc- 

tion Company. : 

ot : In this era of specialization, Station Construction 
€ Company brings pipe line owners the services of a 
wer completely integrated and skilled organization for ; 
in the construction of pump stations, gas compressor ¥ 
stations, tank farm systems and terminals. 
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STATION CONSTRUCTION COMPANY) : 


General Coutractors : 


J. B. LATHAM, President 2518 DREXEL DR., HOUSTON, TEXAS 
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rated in the permanent station. Gas pip- 
ing, oil piping, electric wiring, and 
other facilities were revised and simpli- 
fied. It was unnecessary to meter the 
main gas since the station is only a 
short distance from Meramec measuring 
station where the output of main line 
No. 1 is metered. Larger piping was in- 
stalled between the main line and com- 
pressor to reduce the pressure drop 
through the station. Unfortunately, the 
station was urgently needed for the win- 
ter load. Lack of time to secure new 
equipment and modify the turbine 
necessitated utilization of equipment 
and facilities from the experimental sta- 
tion which precluded incorporation of 
some desirable features in the perma- 
nent station. Regular compressor sta- 
tion operators in charge of the station 
foreman were assigned to tours of duty 
here. 

By January 19, 1951, the facilities to 
operate the turbine on oil were com- 
pleted. Because of the great expense of 
the oil fuel it was used only when es- 
sential to deliver gas in peak hours and 
on days of high demand. New com- 
bustors of improved design to burn fuel 
gas were installed March 9, 1951, and 
on May 1, 1951, the turbine station was 
placed in regular pipe line operation to 
serve as the dispatching required. 


1951 Operating Experiences 


A summation of “Operation of Bonne 
Terre Station During 1951,” Table 1, 
has been prepared. The hours of oper- 
ation with oil fuel to serve the load on 
peak days and during peak hours to 
move the line pack are shown at the 
top of the table. It is interesting to note 
that a freak cold front struck the sta- 
tion February 1 and when the turbine 
was started up that morning it was 22 F 
below zero. There was a short delay 
starting while the No. 2 fuel oil was 
heated to get it moving. (The design 
criterion in this area is 0 F). 

The operation with gas fuel during 
the summer to divert gas to line No. 1 
from line No. 2 (which operates at a 
discharge pressure of 700 lb) for the 
benefit of experimental storage project, 
and the operation during the fall and 
winter to improve flow and pressure con- 
ditions for delivery of line pack and 
serve hourly and daily peak loads is 
also shown in Table 1. 

Table 2, “Station Department Sum- 
mary of Average Operating Conditions, 
Bonne Terre Station for Year 1951,” 
offers additional data. 

In general, the only operating diffi- 
culty of any consequence was a shut 
down from June 26 to July 10 to tighten 
the rotor blading in the slots of the solid 
type rotor then in use. It was deter- 
mined to install a disc type rotor as 
soon as the design and testing should 
have been completed. The summer op- 
eration proved that added turbine lube 
oil cooling would be required. Addi- 
tional insulation was provided on the 
compressor to eliminate icing trouble 
with the seal oil return pressure reduc- 
tion valve. No discontinuity of service 
was occasioned by the cooling or icing 
problems. 
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1952 Operating Experiences 


Experiences in 1952 are tabulated in 
“Operation of Bonne Terre Station Dur- 
ing 1952 With Gas Fuel,” Table 3. In- 
stallation of a field compressor station 
in the experimental storage field to test 
deeper formations eliminated the re- 
quirement that the turbine station be 
operated during the summer. It was 
still required in the fall and winter. 

On January 27, a new manifold and 
dual fuel (oil and gas) nozzles were in- 
stalled in the combustors. Change in 
fuel while operating from gas to oil and 
the return to gas was successful. 

On February 22, blade failure occur- 
red and the rotor and stator blading was 
destroyed. This rotor had been in serv- 








TABLE 1. Operation of Bonne Terre 
station during 1951. 


With Oil Fuel 





Hr Min Remarks 
January 69:10 Operated 1/19, 20, 24, 25, 26, 29*, 
30*, 31* only 
February 28:10 Operated 2/1*, 2*, 7, 8, 14 only 
March ai 3:50 Operated 3/9 only (Improved gas 


combustors installed 
With Gas?Fuel 





April fa’ (6:10 Operated 4/1 only 
May 110:40 Began intermittent operation 5/7 
June 151:40 Discontinued operation 6/27 
July 236:22 Began intermittent operation 7/10 
August” 389:05 
September : 172:00 Operation intermittent 9/4 to 19, 

, inclusive 
October 162:25 Began intermittent operation 10/8 
November 644:00 Began continuous operation 11/11 
December 716:45 

2589:07 
* Note:— Mean temperature 
St. Louis area 

Date 

1/29 3 

1/30 4 

1/31 8 

2/1 1 

2/2 11 


> 


TABLE 2. Station department sum- 
mary of average operating conditions 
Bonne Terre station for year 1951. 











Fuel Oil Operation 


Hours operated on fuel oil — 118. 

Oil Average Heating Value — 140,000 Btu/gal, 0.857 spe- 
cific gravity. 

Unit consumed approximately 200 gal/hour when delivering 
1470 bhp 

Calculated Thermal Efficiency — 13.3 per cent, .136 gal 
oil/bhp hour. 

Lube oil consumption approximately 1 gal/24 hours. 

RPM varied between 8000 and 8450. 

Average combustor temperature — 1225 F (Winter). 


Natural Gas Operation 


Hours operated on gas — 2581. 

Gas average heating value — 1045 btu/cu ft, .60 specific 
gravity. 

Unit consumed 23.4 mcf/hr when delivering 1540 bhp. 

Calculated thermal efficiency — 16.0 per cent, 15.19 cu ft 
gas/bhp hour. 

Lube oil consumption approximately 1 gal/24 hours. 

RPM relatively constant at 8000. 

Average combustor temperature — 1080 — 1100 F (Winter) 

Average combustor temperature — 1150 — 1200F (Summer) 


TABLE 3. Operation of Bonne Terre 
station during 1952 with gas fuel. 











Hr Min Remarks 

January 551:55 Continuous operation to 1/15, then 
intermittent 

February 316:35 Rotor failure occurred after 3228 
hours operation—2918 hours “on 
the Line”. 2/23 

March 85:20 Repairs completed on rotor 3/23 

April 279:25 Intermittent operation 

May 214:35 

June 10:40 6/2 Turbine not required until 
August 20th 

July None 

August 105:20 Began intermittent operation 8/20 

September 632:27 Began continuous operation 9/15 

October 714:12 

November 633:55 Off Line 11/14, 15 and 16 to install 
new disc type rotor. 2237 hours 
on replaced rotor. 

December 743:45 1071 hours on new rotor at year end 

4288:09 
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"PUTTING 


nce 
Permane PIPE” 


CLEANING, COATING, WRAPPING & RECONDITIONING 


* 


HOT DOPE 


Straight from the Kettle 
on PIPE PROTECTION 


* 
By Boyd Mayes 


e Met up with an old pipeliner friend 
and customer the other day | hadn't 
personally seen for some time. Got 
to talking about the changing times 
—lines, little and big, people in gen 
eral, and business ups and downs. 


Asked him by way of information 
if he had a reason for ‘‘buying my 
wares" so often over the years— 
‘stead of somebody else's. He says: 
‘Too many pecple in business selling 
expendable goods—darn few selling 
dependable—"’. He went on to say 
he bought the latter every time he 
could ‘cause he'd sorta got used to 
QUALITY. 


Sounded good to us, and we 
thanked him for keeping us on his 
“buying list.”’ 


We are sorta proud of our over 
a quarter of a century of service to 
just about everybody in thé pipe line 
business... and we keep right on 
believing that doing our special job 
well is assurance we'll see customers 
again and again. ‘‘Cleaning, Coat- 
ing, Wrapping and Reconditioning 
Pipe”’ is still our business. 


VES BROS. 


HOUSTON, TEXAS — 


1150 
McCarty S66 
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Bon” LWELO nippLe To LINE 

Re, SSTION PLUG SHOULD 
Ae AIM IW FiTTING-HAND” 

© Gor. DURING WELDING 
SATION, REMOVE 


Teo POUT Test cap IN PLACE: 
o% WITH AIR AND SORPSUD 


Va a 


Mueller Save-A-Valve Drilling Nipples may b 

H B used to make a connection under pressure to any tank« 

EW A I), 1, pipe line, without loss of fluid. In addition, they make: 

possible to remove and re-use expensive valves whe 

abandoning the connection and even to re-use th 
connection at some future time. 

This is done by using an inside thread which pe: 

E. 7 PO 137) 144 y / Wi (AS mits the insertion and removal of a threaded plug unde 

pressure, effecting a tight shut-off before the valve 

: removed. A completion cap, which is attached to 

nipple in place of the gate valve, provides a double se 

and eliminates possible leaks. 

Typical uses for Save-A-Valve Drilling Nipplt 
are for gathering-line connections in the gas and 0 
fields, for purging and by-passing connections used wi 
Mueller Line Stopping Equipment or other similar temp? 
rary installation. 

H-17495 Save-A-Valve Drilling Nipples are mo¥ 
of heavy seamless steel tubing. The inlet end is mach 
chamfered for welding and the outlet end has a spec# 
series 15 steel flange made to be used with the Muel 
H-17235 Stopping Machine and Valve. These H-174% 
nipples are made in the 4” nominal size only. Olt? 


Save-A-Valve Drilling Nipples are available in nomi 
sizes from 1" through 3”. 
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This is another of a series of gas distribution problems and their ste} 
by-step solution by Frank Miller, Gas Service Engineer of Mueller Co 





Dependable Since 1857 


MAIN OFFICE & FACTORY DECATUR, ILLINOIS 






























HAS STOOD THE TEST OF TIME 
TO SOLVE CORROSION PROBLEMS 


of TAPECOATED 


Inspection : 
; d no sign of 
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-y tele) a (Underground) a 


f undergroun 
oints after 40 years © 2 
porscel when the TAPECOAT was remov 


Prote 
Cooling towe Cting lines 


Subject to oe Expense 
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Actual experiences like these 
show what TAPECOAT coal tar 
protection can do for you. 


Use TAPECOAT to combat cor- 
rosion above or below ground 
on gathering lines, transmission 
lines, meter stations, compressor 
stations, distribution lines, pipe joints, bolt-type couplings, 
fittings, large bends, large diameter pipe, insulated lines, 
tanks, and other surfaces subject to corrosion. 


Write for descriptive brochure and prices 


The TAPECOAT Company 


r Tape Protection 






ators of Coal Ta 





Origin 
1533 Lyons Street, Evanston, Illinois 
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ice for 3228 hours. For the first time in 
history, we are told, a reblading job on 
this type of unit was done in the field, 
One month later, by March 23, repairs 
were completed. The repaired rotor was 
used until November 14 and 15 when a 
shutdown was made to install the new 
disc type rotor which had been received 
from the factory. By the end of 1952 
the new rotor had been in service 107] 
hours. It is still in service. 


Calculations From Test Data 


Reasonably accurate performance 
calculations result from considering 
polytropic, hydraulic, and temperature 
rise efficiencies identical in the low com- 
pression ratio single stage uncooled 
compressors in which internally con. 
fined radiation renders heat losses negli- 
gible. Table 4 gives the “Derivation of 
Values for Adiabatic Formulae” which 
lists the formulae required for solution 
of hydraulic head developed, efficiency, 
brake horsepower input, and adiabatic 
horsepower output. 

The gas on which 








TABLE 4. Derivation of values for 
Adiabatic formulae.* 





Cp 
l.K=-—= ¢ 
Cy — 
Then 
—l1 1.296 — 1 
ie i sal _ 
_ K 1.296 aaa 
K—1 


—* A P2\ XK 
3. From T: = T: (>*) KE 
Where Ti, Te, P: 
values 
E = adiabatic efficiency 
-2285 
4. From T: = 7:(4*) E 


1 


and Pe are absolute 


5. And Ha=144 PiVi = 


K — 


lay © | 


Where Ha is the hydraulic head in ft 
lb/Ib 

6. And Ha = 144 P1Vif 
Where £ is the mean effective pressure 
ratio. 

7. And Ha = RT2f 
Where R is the gas constant divided by 
mol] wt. 

8. And Ha = 89.08T? 


1545 
—— = .f 
Where 17.34 89.0 
9. And He ——iead_in_Ib/sa inch (pig #9) 


conversion factor 
Where mol wt is .6 X 28.9 = 17.34 
. 144 PiVi = 1545 zNT1 


_ 


1 1 

Thara — sae 

Where N = 7734 = ‘mol wt 
89.0 zTi 
a 


Where V: = Volume of 1 Ib of gas in 
cubic feet at Pi and T1 


Ha 
9 >: ; q ; ” a ———— 
12. Head in ]b/sq inch = i44Vi 
13. Head in Ib/sq inch = Ha X conversion 


factor (Fig. #2) 
Wt flow +/Min X Ha 
~~ 33,000 X E 
15. B.H.P. = (#/Min X V1) X 
144 Pif 
33,000 “. E | 


14. B.H.P. 








*Basic formulae from paper presented be- 
fore the December, 1946, meeting of the Cali- 
fornia Natural Gas Association revised and 
presented before the October 11, 1947, meeting 
of the Oklahoma Section, American Society of 
Chemical Engineers, by T. R. Foster, manager, 
turbine machinery sales, Clark Bros. Company, 
Inc., Olean, New York. 

———— 
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How SUNRAY OIL 
joosts 

















pipe line capacity 
57% 


bree years ago production skyrocketed 

utthe Sunray Oil Corporation refineries 

in Duncan and Allen, Okla. Expansion 

hroughout the system overloaded the 

.inch pipe line between the two cities. 
Rigger pipe was not available. 


Sunray engineers hit on a cost-cutting 
solution—installed three electrically 
powered booster stations between regu- 
pumping stations. They know that 
lectric motors cost less to install... 
equire little maintenance... are easily 
dapted to remote control circuits. 


Then engineers selected an RCA 960- 

mc Microwave radio-relay system to 
fect complete remote control of the 
osters” from regular pumping sta- 
ions. Microwave stations spaced miles 
part proved cheaper to install and main- 
in than direct wire. And Microwave 
systems are virtually weatherproof. 


When the Sunray microwave-operated 
‘wosters” were put in operation on 
January 31, 1952, the pipe line’s capacity 
inmediately increased 25 per cent! 


RCA Microwave “beams” highly di- 
«tional radio signals from station to 
sation by “dish” antennas. Since 1946 
NCA has installed many fully reliable 
Mictowave systems, some over 1,000 
niles long. All have proved themselves in 
tformance—for utilities, government 
gencies, telegraph companies, turn- 
hikes, as well as pipe lines. 


In addition to remote control and 
upervisory functions, RCA Microwave 
tovides as many voice and teletype 
haanels as you need—and does it 
ith a minimum of frequency space. It 
mploys readily available tubes and 
amiliar circuits which are easy to serv- 
e. Itinterconnects with your telephone 
nes and switchboards. 


If you desire, RCA supervises survey, 
onstruction and installation—offers a 
omplete single-source, single-respon- 
ibility service. And only RCA can pro- 
ide the nationwide service facilities of 
ne RCA Service Company. 











more information, mail the coupon > 





RCA MICROWAVE 


radio-relay conimunication 
and remote control 








Unattended booster station at 
Pernell, Okla. Radio-beam signals via 
RCA Microwave operate the booster 


by full remote control. Maintenance 
man inspects each station once every 
24 hours. 


Telemeter charts give continuous 
record of power and pressures at 
boosters. Operator remote-controls 
valves and pumps of booster stations. 


Signal lights indicate equipment fail- 
ure and emergency generator oper- 
ation. 2-way voice channel contacts 
maintenance personnel. 


eS ee ee ee ee ee ee a a 


RADIO CORPORATION of AMERICA 


COMMUNICATIONS EQUIPMENT CAMDEN, N. J. 





Dept. 127W, Building 15-1 
Without obligation on my part, please send me your free booklet on: 








(] A Booster Station Microwave System C) Pushbutton Operation of Boosters 
Name Title Company____ add 
Address City Zone State 











| | Have an RCA representative get in tou ith me 
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Correlations of efficiency calculated from Wilmar station data. 
Fig. 1 is HP efficiency against temperature rise efficiency. Fig 2 


pressor unit was tested has the follow- 
ing characteristics: 


Ratio of specific heats 2 = 1,296 
v 

Specific gravity .60 Molecular weight 
17.34 
Pressure base of flow data 14.9 psia 

For your convenience an actual set of 
data has been computed as an example 
and the procedure shown on Table 5. 

From this typical calculation, it is 
evident that reasonably accurate results 
can be obtained from rather simple field 
data concerning the performance of a 
gas turbine and compressor unit. Con- 
siderable care must be exercised to 
properly locate and to use accurate 
thermometers since the temperature dif- 
ference is small. Pressures should be 
taken at proper locations and very ac- 
curately, preferably with deadweight 
gauges. The flow through the unit and 
the fuel consumption should be care- 
fully measured. 

Figs. 4, 5, and 6 graphically com- 
pare the calculated compressor eff- 
ciency by the horsepower graphs pro- 
vided with the turbine compressor 
unit, by the temperature rise efficiency 
calculations from actual temperatures 
obtained in operation, and from the fac- 
tory calibration curve of the gas com- 
pressor. 

It was explained to us by the research 
departments that the temperature rise 
efficiency method depends on a small 
difference in temperature which is difh- 
cult to measure accurately. A 1 F error 
in reading makes about a four per cent 
error in the result. But, even with this 
fault, it is more consistent than the cal- 
culation of the turbine power output 
simply because there are fewer varia- 
bles involved. 

Determination of the turbine power 
output is a function of air temperature 
and humidity, blade fouling in the air 
compressor and many other factors 
quite difficult to evaluate in the field. 

All of our tests and calculation verify 
the above observation by the manufac- 
turers. It is much simpler and consist- 
ently more accurate to determine com- 
pressor shaft horsepower required rather 
than to try to obtain the shaft horse- 
power as delivered by the turbine. In 
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FIG. 2. 


fact, it is about the only method which 
can be easily applied in the field to 
obtain performance figures which are 
reasonably correct. 


Operating Conclusions 


The following conclusions represent 
the considered opinions reached through 
operating and studying the simple unit 
which is a part of Mississippi’s pipe line 
system. The six or eight months since 
they were set down has brought forth 
no significant changes as a result of the 
further experience. 

Unit Description. The 1850 hp in- 
ternal combustion gas turbine coupled 
to a centrifugal compressor is a prac- 
tical unit for compression of gas on pipe 
lines. It is capable of sustained oper- 
ation and has developed 2000 bhp under 
test loading. Certain features of the gas 
turbine unit make it attractive for the 
solution of specific problems encount- 
ered in gas transmission. A station us- 
ing turbines has a low installation cost 
per horsepower, necessitates a small 
physical area per unit minimizing the 
expense of buildings, and requires very 


is HP efficiency against compressor curve efficiency. Fig. 3 js 
temperature rise efficiency against compressor curve efficiency, 
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little concrete in foundations. No sta- 
tion auxiliaries need be provided except 
an office, sanitary and drinking water, 
a minimum of electric power, fuel oj] 
storage facilities if required, and a 
small storeroom for stores and supplies, 

Training Personnel. Regular station 
personnel is capable of learning quickly 
to operate and maintain a turbine com- 
pressor unit. Our experiences indicate 
that if only a few changes were made in 
auxiliary equipment the station could 
be operated with only one person per 
tour. The turbine is well suited to ap- 
plication of automatic protective and op- 
erating devices which may make future 
designs of such a unit able to function 
unattended. 

Flexible Unit. No instability or flutter 
in gas compressor operation was found 
from 110,000,000 cu ft per day rate of 
flow to 233,000,000 cu ft per day (cor 
rected to 8750 rpm and 400 psia dis- 
charge pressure). The compressor de- 
sign point was 190,000,000 cu ft per day 
under’these conditions. Stable flow rates 
from 77,000,000 to 191,000,000 cu ft per 
day (actual measured—uncorrected for 








TABLE 5. Example of calculation of 
data. 


Data: Date, September 8, 1949, time, 6:00 
p.m., 1000 Btu @ 60 F, 14.9 psia, fuel 740 
mef;day turbine speed 8750 rpm. 

Turbine air inlet 83 F, combustor tempera- 
ture 1266 F 

Gas volume 183.2 mmcf/d at 14.9 psia 

Gas inlet temperature 76 F — 536 K. Outlet 
100 F = 560 K. 

Gas inlet pressure 298.0 psia, outlet 340.4 
= { R. Co. research department calculated 

Computation: Equations from Table 4. 








. -2285 
° 7 a 2 E* 
1. From Equation 4 Tz = T;( ) 
-2285 
— 586 (2404) Be 
560 = 586 ( as) 
2. 
-2285 
560 E* 
—_- = ° » = 1.6 
536 (1.161) 1.046 
-2285 
i . 
3. E = 3016 > -76 
4. From Equation 8 Ha — 89.08T2 = 89.08 
(560) 


5. From Fig. 1 8 =.151 
a = 89.0(.151) (560) 
6. Ha = 7526 (calculated) 
7. From Equation 13 Ha = 
P2— Pi 
Conversion factor 








_ 340.4— 293.0, 
—— (063. 7510 (actual) 


8. From Fig. 2 conversion factor = .0068 
9. From Fig. 3 183.2 mmef/d = 5900#/min 


of gas 
From Equation 14 and (8) (6) and (9) 
above: 
10. BHP = 
#/min X Ha 5900 X 7526 





—~ os = 6 
33,000 X E 33,000 x 76 = 17% 


From Equation 14 and (7) (9) and I. R. 
Co. calculated efficiency 
5900 X 7510 
1. Soe 33,000 X .77 
12. Agreement of (10 and (11) 
(1766 — 1743) 100 
1743 
Btu output 
~ Btu input ‘i 
BHP X 24 X 2545 X 100 
Gas cf/d X Btu/cu ft 
1743 X 24 X 2545 X 100 
740,000 x 1000 
14. **Efficiency = 14.4% 
Adiabatic hp output of the compress 
is the bhp X efficiency* 


16. From (11) Adiabatic hp = 1743 X Ms 
1340 





= 1768 


= 1.8% 





**Efficiency — 


**Efficiency = 





13. **Efficiency = 





*Hydraulic efficiency. 
**Thermal efficiency. 





———— 
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SIEST MAINTENANCE EVER 


w LIGHTNIN Model SE is easier to 
tp in operation than any other side 
tering mixer. Here’s why: 







Positive shutoff seal permits re- 
aking stuffing box without draining 
k, Hand-operated shutoff is easy 
get at; eliminates wrenches. 


Choice of stuffing boxes (or 
tintenance-free mechanical seals) to 
t your conditions. 


_ Right-angle drive eliminates 
vation, and gives motor extra pro- 


tion against ground dust, dirt and 
bisture, 






GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
® yours for the asking. Catalogs 
contain helpful data on impeller 
selection; sizing; best type of ves- 
sel; valuable installation and op- 
erating hints; complete description 
of LIGHTNIN Mixers. 








MIXCO fluid mixing specialists 
















Have you stopped to consider how 
much bottom sediment is costing you? 
Here are a few figures: 

In an 80-foot tank, even a 2-foot- 
deep accumulation of sediment means 
a loss of almost 2,000 barrels—or 
about $5,000 per tank turnover. 

Then add cleaning cost of as much 
as $1,000 per tank per year—plus down 
time while the tank is out of service. 


GUARANTEED WAY TO CUT COST 


There is a guaranteed way to cut these 
costs substantially by installing LIGHT- 
NIN Mixers. These mixers do not clean 


the tank, but they keep bottom sediment 
suspended uniformly throughout the 
tank contents, and prevent sediment 
build-up. They permit you to use prac 
tically the entire tank storage capacity 
At the same time, they maintain sedi 
ment values in the crude at the samé 
uniform level as when you receive it 

And, most important, LIGHTNIN Mix 
ers are guaranteed to do the job rig/: 
or your money back. 

The coupon will bring details, with 
out placing you under any obligation 
Mail it today to learn more about say 
ings you can make with LIGHTNIN Mix 
ers on your tanks. 


Lohtoim Mixers. 


meee aes a esa ec esc a sa a eee 


MIXING EQUIPMENT (o., Inc. 


127 Mt. Read Blvd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd, Toronto 1, Ont. 


(0 B-75 Portable Mixers (electric 


" 

| 

| 

| 

! 

| 

| 

| 

| (1) DH-50 Laboratory Mixers 
| and air driven) 
| 

I 

i 

| 


Please send me the catalogs checked at ieft. 








(1) 8-102 Top Entering Mixers nen Title 
_ {turbine and paddle types) : ee. 
(-] 8-103 Top Entering Mixers Company. 
(propeller type) 
B-104 Side Entering Mix 
O e Entering Mixers | 


(] 8-106 Condensed Catalog 
(complete fine 
£ 8 ‘ no Date 
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FIG. 4. Compression ratio plotted 
against factor. (See Table 2.) 


speed or discharge pressure) were 
handled by the compressor at pressure 
ratios from 1.225 (at 179,000,000 cu ft 
per day corrected and 8750 rpm) to 
1.164 (216,000,000 cu ft per day cor- 
rected and 8750 rpm). At low speed and 
high load the compressor developed a 
pressure ratio as low as 1.139 and at 
high speed and low load a ratio as high 
as 1.241. Suction pressures from 228 
to 347 psia, which were established dur- 
ing the operating test, made only a 
slight change in the ratio of pressures 
developed for an equal flow rate. The 
unit was very flexible for handling 
changing loads at low ratios of pres- 
sures. 

Direct Connection. The direct con- 
nection between the turbine and com- 
pressor did not permit independent vari- 
ation of the compressor speed to use 
the full horsepower output of the tur- 
bine at capacities less than the design 
flow rates. The data show that the unit 
operated a considerable portion of the 
time at less than the 1850 rated hp even 
though it is capable of producing 2000 
hp when proper loading conditions oc- 
cur in the course of pipe line operation. 
Another result of this direct connection, 
and the resulting operation at lower 
than optimum design rating, is actual 
thermal efficiency lower than design effh- 
ciency. At these lower flow rates usually 
experienced in regular operation the 
thermal efficiency of the turbine varied 
between 13.5 and 15.5 per cent. At a 
2000 hp loading the thermal efficiency 
of the turbine was 16.5 per cent. It is 
concluded that separation of the tur- 
bine into a turbine to power the air 
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P, =POUNDS /SQ.IN. ABSOLUTE 


compressor on one shaft with the axial 
flow air compressor, and a turbine on 
the other shaft with the gas compressor 
would permit operation at higher ther- 
mal efficiencies and greater range of 
gas compressor loadings than the sim- 
ple cycle single shaft unit. 

No Regenerator Used. Utilization of 
the exhaust heat of 750 F to preheat the 
combustion air at 60 psig by heat ex- 
change should improve the thermal eff- 
ciency of a simple cycle unit as used in 
the test. A regenerator was not used in 
this series of tests because it was not 
deemed economical for this size unit. 


Complex Equipment. The turbine. 
being a converted railway unit, was 


equipped with too many devices, con- 
trols and supervisory meters, for a unit 
used for strictly pipe line service. 

Electrical Starting. Electrical start- 
ing facilities should be replaced by 
some type of gas operated equipment to 
make the turbine dependent only on the 
pipe line gas for starting. 

Oil Consumption. Use of lubrication 
and seal oil has steadied down to about 
one gallon per 24 hours for both the 
turbine and compressor combined. This 
represents a tremendous saving in oil 
consumption when compared to con- 
ventional engine and reciprocating com- 
pressor units. 

Fuel Consumption. The unit used 
about 238 gallons per hour of fuel oil 
or 28,000 cu ft per hour of 1045 Btu 
natural gas at full horsepower output. 
The turbine thus uses about 16,000 Btu 
per hour per brake horsepower. The 
type of oil that was used was many 
times more expensive than gas for fuel. 


FIG. 5. Graph for calculating adiabatic head 


and centrifugal-compressor volume. 


Use of Bunker “C,” for which the tur- 
bine combustors were originally de- 
signed, would have been more econoni- 
cal than operating with fuel oil. 

Water Not Needed. No water is re- 
quired for operation of either the tur 
bine or compressor, which makes the 
unit very adaptable for intermittent 
service in cold climates, or for use in 
locations where water supply is ex 
tremely limited. 

Pressure Drop. The relatively low 
ratio of pressures developed by the gas 
compressor makes it imperative to good 
overall station efficiency to design the 
main gas piping for very low pressure 
drop. 

For field determination of the horse 
power developed, the flow rate through 
the gas compressor is required. At 
Bonne Terre the station is close to 
Meramec measuring station, and the 
pressure drop occasioned by metering at 
the compressor station is avoided. _ 

Thermal Efficiency. [Improvement 10 
thermal efficiency by the utilization of 
higher temperatures on future more ad- 
vanced blading materials combined with 
the addition of heat recovery equipment 
should make this type of unit more de 
sirable to the gas transmission industry. 


Changes Recommended 

Tests have indicated that this con 
verted locomotive turbine could be im 
proved in stationary service by the fol: 
lowing changes, many of which have 
been incorporated in later Westinghouse 
designs: 

a. Placing the turbine end bearing 
outside the hot gas exhaust stack t 
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DANGER 
DONOT ODEN WHILE 
ENGINE IS RUNNIN 


DEVELOPING OVER 1400 HORSEPOWER, these two 
Worthington Diesels drive Worthington recipro- 
cating pumps at Socony-Vacuum’s Paulsboro plant. 
The engine in the foreground is a dual-fuel unit, 
ready for quick changeover from oil to gas fuel. 


power pumps along 


Socony-Vacuum line 


From their refinery at Paulsboro, New Jersey, through a booste! 
station at McCrea, Pa., the Socony-Vacuum Oil Company pumps 
refined oil products across Pennsylvania to Pittsburgh. 

Three Worthington Diesels—two at Paulsboro and one at 
bs McCrea—furnish all the power for driving the pumps on this 
a % : 300-mile pipeline. . | 

Socony-Vacuum’s long, satisfactory experience with these de 
pendable and efficient Worthington engines is duplicated by pipe 
line companies everywhere. Users know that when they buy 

Worthington dual-fuel Diesels they’re getting the most for their 
DRIVING WORTHINGTON RECIPROCATING PUMPS like this dollar. The ability of the Worthington dual-fuel units to operat: 
ong at the Paulsboro station is the job that Worthington on crude oil from the line, Diesel oil, gas, or any combination « 
— along Socony’s pipeline do with complete depend- gas and oil, assures economical operation under all conditions 
Spee nee pecan mance igen tama Ayres: Get all the facts on Worthington Diesels, dual-fuel or gas 1 
the line—continued pumping depends entirely on the driv- ; , . . ; cai , 
ing power of a single Worthington Diesel, since no standby gines. Write to Worthington Corporation, Engine Division, Sec 
unit is used. tion E.3.4, Buffalo, N. Y. 


ressure 


Worthington-Built Auxiliaries 


ENGINE STARTING OlL TRANSFER COOLING WATER EVAPORATIVE-TYPE 
COMPRESSORS PUMPS, CIRCULATING PUMPS ENGINE WATER CCOLERS 


Economical Continuous Power— Diesels, Oil and Dual Fuel, 
and Spark-Ignition Gas Engines, from 150 to 2100 bhp. 
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To obtain more information on products idvertised see page E-61 


3 more *sgur FIRSTS 
in c/w pipe standards 


%* sfandard pipeprotection imc. designed and 
built the first plant to include all the machines and methods 
and procedures necessary to set the highest standards, and to 
produce the finest coated and wrapped pipe. 


FIRST plant to pyramid load c/w pipe 
which provides maximum protection 
while pipe is enroute to you. Extra thick- 
ness of excelsior padding is placed be- 
tween the heavy timbers and the bot- 
tom layer of pipe in the pyramid. Seven 
heavy steel straps bind the foundation 
timbers and the pipe into one unit load, 
eliminating contact of the c/w pipe with 
the sides of the car. For protection 
against dirt, dust, cinders, and weather 
the load is covered with reinforced 


paper. 


FIRST and only plant to use sponge 
rubber padding on the skids, where 
the finished c/w pipe is inspected and 
assembled for shipment. The soft, large 
bearing areas of sponge rubber prevent 
squashing or thinning of the coatings 
or damage to the wrappings. These 
skids are extra long . . . long enough 
for the finished pipe to cool even in 
the hottest weather. This permits the 
enamels to cool and harden before 
loading for shipment. 


FIRST plant to provide extra large 
capacity drying areas for raw pipe, 
where the pipe is dryed completely be- 
fore reaching the steel grit cleaning and 
priming machines. This permits unin- 
terrupted production, day and night, 
by the removal of frost, dew, rain, 
snow, ice, and sleet before cleaning, 
and continuously provides dry warm 
pipe for cleaning and priming — the 
first step in corrosion control. 


COATING AND 
WRAPPING-IN-TRANSIT 


‘ permits stop-off for process- 

: ing or storage at St. Louis 
Cwweyeme Without freight penalty. 
ew When you ship through the 
St. Lovis gateway, you enjoy 
“through freight rates” in- 
stead of the higher combi- 
nation rates generally used, 





andard pipeprotection inc. 
3000 South Brentwood Blvd. 


St. Louis 17, Missouri 
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FIG. 6. Graph for calculation of 
horsepower and centrifugal- 
compressor head. 


reduce heat transfer to the bearing and 
lubricating oil. 

b. Supports for the turbine should be 
so designed that combustor heat will 
not cause distortion and effect the align- 
ment of the turbine. 

c. Research should be continued to 
further the design of the rotor. 

d. The outlet stack for spent gases 
should be far enough from the air in- 
take to prevent dirt and products of 
combustion vapors from entering the 
intake air stream to the air compressor. 

e. During operation the turbine should 
furnish its own auxiliary power to pre 
vent shut downs from power failures. A 
small gas engine generator or purchased 
power would be required for operation 
of emergency lighting and operation of 
the cooling down rotating motor. 

f. Combination oil and gas combustors 
should be provided for operation in peak 
hour and peak day line packing service 
on the market end of the transmission 
line to save gas when it is vitally needed 
for customer service. zat 
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The A.0.Smith Casing Mill is operating at 
capacity to supply vitally needed casing 





Dope gang preparing a string of A. O. Smith 26-inch welded steel line pipe for lowering in on the West Texas Gulf Pipe Line. 


ait Inch to carry 381,000 b bbl, per day 








from Permian Basin area 


The West Texas Gulf Pipe Line, completed last Febru- 
ary, is the largest single carrier of crude oil in this 
country. It has 465 miles of 26-inch pipe which ex- 
tends from Colorado City in west Texas to Lucas, 
just outside Beaumont. 


Present capacity of 301,000 barrels per day is being 
increased to 381,000 by the addition of intermediate 
pumping stations. Ultimately, capacity can be in- 
creased further to an estimated 440,000 barrels 
per day. 


Crude oil from the Permian Basin area, containing 
more than 20% of the nation’s oil reserves, is de- 


FIRSTS by A.O. Smith: Welded line pipe « Internally ex- 
panded pipe « Light- wall large-diameter pipe « World's 
largest producer of large-diameter welded steel pipe. 





for the Oil and Gas Industry. 












To obtain more information on products advertised sec page £-61 


livered to the Beaumont area and, through a 20-inch 
branch of 112 miles, to Longview, Texas, where it 
connects with other pipe lines serving Great Lakes 
and Ohio River valley refineries. 


A considerable mileage of the 26-inch line is of 
A. O. Smith welded steel line pipe produced in Mil- 
waukee and Houston. We are proud to have con- 
tributed to the construction of this, the Biggest Inch, 
as we have also to virtually every important petroleum 
products pipe line in the world. 


A. O. Smith Line Pipe is available in a complete range of sizes 
and wall thicknesses, from 8%/¢-in. to 36-in. diameters. 


AO.Smith 








oa RK P O.F Ape 


LINE PIPE «- CASING 


Chicago 4 «+ Dallas 2 * Denver 2 * Houston 2 

Los Angeles 22 * Midland 5, Texas * New Orleans 12 

New York 17 © Pittsburgh 19 © San Francisco 4 
Seattle 1 * Tulsa 3 * Washington 6, D.C. 


International Division: Milwaukee 1] 
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Used to Repair Gas 


DIAGRAM of underwater repair job 
on Lone Star Gas Company’s 
12-in line under Lake Texoma. 


BARGE to carry necessary equipment 
for job was built on lake shore, 

of 2- by 12-in. planking. The 16-ft 
square platform was floated on 18 
empty oil drums. A winch truck 

was used to launch barge. 


Line Break 


Pipeliners called in deep sea diver, built a special barge 
to repair leak in 12-in. line 51 ft below Lake Texoma surface 


A PILOT flying his amphibious plane 
low over Lake Texoma northwest of 
Durant, Oklahoma, recently noted an 
unusual amount of surface bubbling 
—enough that it justified reporting 
the attraction to the Army Corps of 
Engineers who are in charge of the 
lake. 

Little did he realize the excitement 
it would cause weekend fishermen and 
unusual activity for Lone Star Gas 
Company of Dallas, Texas. The sur- 
face bubbling was caused by a leak in 
Lone Star’s 12-in. gas pipe line that 
crosses the old Washita River channel 
near Durant. At the point of the leak, 





*Editor, Blue Blaze, Lone Star Gas Com- 
pany, Dallas, Texas. 
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CLARIBEL THOMPSON* 


the line lies 51 ft below the surface 
of Lake Texoma waters. 

In the ensuing events, Lone Star had 
to call in a deep sea diver and build a 
sturdy barge from which line repairs 
could be made. 

Originally planning a weld repair on 
the line, the working platform was 
loaded with a 300-amp welding unit in 
addition to the diver’s apparatus. A 
200-amp welder brought in earlier had 
been considered inadequate for the 
job. Gear on the barge also included 
a small water pump and a borrowed 
fire hose, which was to be used to 
“wash” a 6-ft working bell hole around 


EXCLUSIVE 


and beneath the line so that the diver 
could perform the weld. 

The diver reported about 4 ft of 
sand and silt covered the pipe line 10 
the vicinity of the leak. After removing 
this with the water pressure, he found 
it impossible to wash sufficient space 
beneath the line to get at the break, 
which was on the underside. 

Plans to weld the break were aban- 
doned and it was decided to put a split 
sleeve over the leak. After nearly four 
hours, the diver was able to finish 
clamping the sleeve in place, which 
Lone Star engineers considerd ade- 
quate for the repair job. The sleeve has 
rubber seals and is gas-tight. 

The Texoma repair work was super 
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MOTORBOAT, left, was used to tow 
barge to a spot directly over line bre 
Equipment for diving operations was 
already in place with exception of 
ing unit which they planned to pick uy 
later. Unit was not needed, however 
after decision was made to install sy 
sleeve instead of welding the line ruptu 
PRELIMINARIES, below, to start 
repair work included checking wa 
pump, right, which pumped wat 
through borrowed fire hose for 
in washing silt and sand from }{ 
and getting diver dressed 
his diving 
pany’s 
xoma. 
1ent 
ft WATER pump, below, is checked 
. during the “washing” operation. 
Plans to weld the break were abandoned 
after diver could not flush out a bell 
hole large enough to permit access 
with welding equipment to the break 
on the underside of the line. 
DIVER Hubert Crouch, bottom right, 
comes up from first “trip” below in 
which he inspected break to determine 
what materials were needed. First 
dive consumed an hour, second dive 
took four hours to complete repair work. 
> diver 
ft of 
line i0 
noving 
found 
- space 
break, 
» aban- 
a split 
ly four 
finish 
which 
d ade- 
eve has 
, super- 
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vised by E. K. Smith, Lone Star dis- 
trict pipe line foreman, with only a 
small crew of men assisting in the op- 
eration. Most line crews have access to 
a boat and outboard motor, and this 
equipment along with a winch truck 
was the first to be rounded up for the 
job. 

To build the barge 2 by 12-in. plank- 
ing was used to make a 16-ft square 
working platform. Building it near the 
lake shore, the crew launched it with 
a winch truck and floated 18 empty 
oil drums under the side boards to pro- 
vide buoyancy. Weight of the platform 
was sufficient enough to keep the 
drums in place without fastening. A 
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‘‘Dead Men That Hold”’ 


GRIP-TITE ANCHORS ARE BUILT ESPE- 
CIALLY FOR OIL FIELD USE — 


(1) For your portable drilling mast, well 
servicing mast, pulling truck, floor blocks 
and derrick guy wires — 


(2) Grip-Tite Pipe Line Assemblies for 
permanent hold-downs on pipe lines 
constructed through marsh and over- 
flow lands — 


(3) Grip-Tite Rock Anchors for positive 
hold-downs on pipe line or oil field 
construction in rock terrain or in con- 
crete. 

Write for literature. 
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Grip-lite 


MANUFACTURING CO. 
P. O. BOX 45 MARSHALL, TEXAS 
Export: R. S. Stovkis & Sons, Inc., 
17 Battery Place, New York 4, N. Y. 
California Representative: Leonard Price, 
249 E. 23rd St., Los Angeles 11, Calif. 
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CONSTANT communication, upper, was maintained with the diver 
through telephone. Job completed, lower, diver returns to 

surface after 4 hours spent 51 ft down. He had to 

return later same night for another dive, to relieve a case of “bends.” 


small metal ladder, by which the diver 
could be lowered over, the side, and the 
diver’s compressor and radio equip- 
ment completed the gear. 

The barge was towed midstream, 
over the line break, by motor boat. 
The entire job took approximately two 
days, except for an unscheduled mid- 
night descent by the diver, who had to 
return for a two-hour dive to relieve 4 
case of bends. eet 


were 


Barges on inland waterways are 
credited with helping to deliver the 
bulk of the four billion gallons of 
tractor fuels consumed on Ameri- 
can farms in 1952. 
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ROUTE of big Inch-by-Inch across rugged Canadian Rockies between Edmonton and Vancouver 


Inch-by-Inch It Was Built 





Trans Mountain Line Major Canadian Link 


Oil is now flowing west from Alberta fields through 


a line once thought almost impossible to build 


Brack gold is on the move in 
Canada, flowing across nearly impene- 
trable country, bringing visions of new 
prosperity to the Pacific Northwest and 
sighs of relief to a corps of pipeliners 
who spent more than two years in tedi- 
ous planning and backbreaking work. 

The magic development is the Trans 
Mountain Oil Pipe Line’s masterful 
718 mile, 24-in. pipe line between the 
rich oil fields of Alberta and Vancou- 
ver, British Columbia, in the heart of 
the Pacific Northwest. 

To build the “Big Inch-by-Inch” 
through the rugged Canadian Rockies, 
much of it wilderness that had seen 
few white men before and fewer ma- 
chines, took all the ingenuity and skill 
the builders could provide. 

Building the line was a big gamble. 
Rivers, rocks, sheer cliffs, and weather 
combined to make the project one of 
the toughest ever undertaken in the 
pipe line business. Some sections of the 
line cost as much as $1000 per foot to 
build, compared to averages of $10 per 
foot in average rugged country. 

Design of the line was equally tough. 
Ugly hydraulic problems reared their 

eads, extremes in elevations were en- 
countered, and 72 streams and rivers 
had to be crossed. Surveyors worked 
from airplanes and hacked their way 
through wilderness to plot the course 
of the line. 

Work on the line began in early 
1952, with the pipeliners and the 


H. H. ANDERSON 


weather in a mad race to get the job 
done. Inch-by-inch they moved. To- 
day, an important link in Canada’s oil 
industry is operating as the result. 
Even more growth for the new crude 
line is on the horizon, as that country’s 
oil industry continues to expand. 


Conception of Line 


Two principal factors brought the 
Trans Mountain oil pipe line into be- 
ing, the continued expansion and de- 
velopment of Alberta crude oil re- 
serves since discovery of the Leduc oil- 
field in 1947, and the pyramiding in- 
creases in population and per capita 
consumption of petroleum in British 
Columbia and the Pacific Northwest. 
Studies made during 1950 indicated 
the practicability of building an oil 
pipe line from Alberta to the West 
Coast and as a consequence the Trans 
Mountain Oil Pipe Line Company was 
formed. 


Crude Supplies 


The only important earlier crude oil 
production in Canada — during 1946 
about 20,000 bbl daily — came from 
Turner Valley near Calgary. The pe- 
troleum needs of the Prairie Provinces 
(Alberta, Manitoba and Saskatchewan) 
were met only in part from oil locally 
refined, and about half of this oil was 
imported by tank car from Montana 
and Mid-Continent fields. 

Following the discovery of Leduc in 
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February, 1947, and of Redwater in 
1948, and their delineation and the 
discovery of lesser fields, enough oil 
was soon at hand in Alberta to serve 
all local requirements — in fact, addi- 
tional outlets had to be found if this 
potentially great development was to 
proceed. The logical first step was to 
move the oil eastward to supplant im- 
ports into not only Saskatchewan and 
Manitoba but also Western Ontario re- 
fineries. For this purpose during 1950 
the 1127-mile Interprovincial pipe line 
was built from Redwater via Edmon- 
ton to Superior, Wisconsin, where lake 
tanker shipments were made to Sarnia, 
Ontario. 


Markets and Reserves 


In studying the Trans Mountain 
project, first consideration was given 
to the Alberta reserves. Estimated re- 
coverable oil as of October 1, 1951, 
was 1,330,000,000 bbl, and as of Janu- 
ary 1, 1953, was 1,679,000,000 bbl, 
which estimate now approximates two 
billion bbl for January 1, 1954. The 
market for Alberta oil in British Co 
lumbia was obvious. Vancouver area 
refineries imported their crude oil sup- 
plies almost entirely from California 
It was evident that a trans-mountain 
pipe line could serve them with Alberta 
oil at equal or less cost than the oil 
from California. 

By providing a marine terminal at 
Vancouver, the Alberta oil could be 
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vised by E. K. Smith, Lone Star dis- 
trict pipe line foreman, with only a 
small crew of men assisting in the op- 
eration. Most line crews have access to 
a boat and outboard motor, and this 
equipment along with a winch truck 
was the first to be rounded up for the 
job. 

To build the barge 2 by 12-in. plank- 
ing was used to make a 16-ft square 
working platform. Building it near the 
lake shore, the crew launched it with 
a winch truck and floated 18 empty 
oil drums under the side boards to pro- 
vide buoyancy. Weight of the platform 
was sufficient enough to keep the 
drums in place without fastening. A 
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‘‘Dead Men That Hold’”’ 


GRIP-TITE ANCHORS ARE BUILT ESPE- 
CIALLY FOR OIL FIELD USE — 


(1) For your portable drilling mast, well 
servicing mast, pulling truck, floor blocks 
and derrick guy wires — 


(2) Grip-Tite Pipe Line Assemblies for 
permanent hold-downs on pipe lines 
constructed through marsh and over- 
flow lands — 


(3) Grip-Tite Rock Anchors for positive 
hold-downs on pipe line or oil field 
construction in rock terrain or in con- 
crete. 

Write for literature. 
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CONSTANT communication, upper, was maintained with the diver 
through telephone. Job completed, lower, diver returns to 

surface after 4 hours spent 51 ft down. He had to 

return later same night for another dive, to relieve a case of “bends.” 
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small metal ladder, by which the diver 
could be lowered over, the side, and the 
diver’s compressor and radio equip- 
ment completed the gear. 

The barge was towed midstream, 
over the line break, by motor boat. 
The entire job took approximately two 
days, except for an unscheduled mid- 
night descent by the diver, who had to 
return for a two-hour dive to relieve 4 
case of bends. kee 


wwe 


Barges on inland waterways are 
credited with helping to deliver the 
bulk of the four billion gallons of 
tractor fuels consumed on Ameri- 
can farms in 1952. 
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ROUTE of big Inch-by-Inch across rugged Canadian Rockies between Edmonton and Vancouver 


Inch-by-Inch It Was Built 





Trans Mountain Line Major Canadian Link 


Oil is now flowing west from Alberta fields through 


a line once thought almost impossible to build 


Brack gold is on the move in 
Canada, flowing across nearly impene- 
trable country, bringing visions of new 
prosperity to the Pacific Northwest and 
sighs of relief to a corps of pipeliners 
who spent more than two years in tedi- 
ous planning and backbreaking work. 

The magic development is the Trans 
Mountain Oil Pipe Line’s masterful 
718 mile, 24-in. pipe line between the 
tich oil fields of Alberta and Vancou- 
ver, British Columbia, in the heart of 
the Pacific Northwest. 

To build the “Big Inch-by-Inch” 
through the rugged Canadian Rockies, 
much of it wilderness that had seen 
few white men before and fewer ma- 
chines, took all the ingenuity and skill 
the builders could provide. 

Building the line was a big gamble. 
Rivers, rocks, sheer cliffs, and weather 
combined to make the project one of 
the toughest ever undertaken in the 
pipe line business. Some sections of the 
line cost as much as $1000 per foot to 
build, compared to averages of $10 per 
foot in average rugged country. 

Design of the line was equally tough. 
Ugly hydraulic problems reared their 

eads, extremes in elevations were en- 
countered, and 72 streams and rivers 
had to be crossed. Surveyors worked 
from airplanes and hacked their way 
through wilderness to plot the course 
of the line. 

Work on the line began in early 
1952, with the pipeliners and the 
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weather in a mad race to get the job 
done. Inch-by-inch they moved. To- 
day, an important link in Canada’s oil 
industry is operating as the result. 
Even more growth for the new crude 
line is on the horizon, as that country’s 
oil industry continues to expand. 


Conception of Line 


Two principal factors brought the 
Trans Mountain oil pipe line into be- 
ing, the continued expansion and de- 
velopment of Alberta crude oil re- 
serves since discovery of the Leduc oil- 
field in 1947, and the pyramiding in- 
creases in population and per capita 
consumption of petroleum in British 
Columbia and the Pacific Northwest. 
Studies made during 1950 indicated 
the practicability of building an oil 
pipe line from Alberta to the West 
Coast and as a consequence the Trans 
Mountain Oil Pipe Line Company was 
formed. 


Crude Supplies 


The only important earlier crude oil 
production in Canada — during 1946 
about 20,000 bbl daily — came from 
Turner Valley near Calgary. The pe- 
troleum needs of the Prairie Provinces 
(Alberta, Manitoba and Saskatchewan) 
were met only in part from oil locally 
refined, and about half of this oil was 
imported by tank car from Montana 
and Mid-Continent fields. 

Following the discovery of Leduc in 
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February, 1947, and of Redwater in 
1948, and their delineation and the 
discovery of lesser fields, enough oil 
was soon at hand in Alberta to serve 
all local requirements — in fact, addi- 
tional outlets had to be found if this 
potentially great development was to 
proceed. The logical first step was to 
move the oil eastward to supplant im- 
ports into not only Saskatchewan and 
Manitoba but also Western Ontario re- 
fineries. For this purpose during 1950 
the 1127-mile Interprovincial pipe line 
was built from Redwater via Edmon- 
ton to Superior, Wisconsin, where lake 
tanker shipments were made to Sarnia, 
Ontario. 


Markets and Reserves 


In studying the Trans Mountain 
project, first consideration was given 
to the Alberta reserves. Estimated re- 
coverable oil as of October 1, 1951, 
was 1,330,000,000 bbl, and as of Janu 
ary 1, 1953, was 1,679,000,000 bb! 
which estimate now approximates two 
billion bbl for January 1, 1954. The 
market for Alberta oil in British Co 
lumbia was obvious. Vancouver area 
refineries imported their crude oil sup 
plies almost entirely from California 
It was evident that a trans-mountain 
pipe line could serve them with Alberta 
oil at equal or less cost than the oil 
from California. 

By providing a marine terminal at 
Vancouver, the Alberta oil could be 
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ELEVATION drops on line, some as high 
as 3600 ft in 30 miles are result of 
mountainous terrain and provided de- 
signers with numerous headaches. 


conveniently loaded for export to more 
distant consuming areas. In nearby 
California, the increasing disparity of 
local production vs demand indicated 
a market if the Canadian oil could be 
delivered at costs insuring attractive 
refinery “net-backs” compared to those 
of crudes from more distant sources. 
Moreover, with imports of petroleum 
products into the Pacific Northwest 
states exceeding 250,000 bbl daily, it 
appeared equally obvious that refin- 
eries would be built in the Puget Sound 
area that could be served by a spur line 
and further insure the economic feasi- 
bility of a trans-mountain line. 


_Company Formed 


An extensive study made by Cana- 
dian Bechtel Limited determined the 
best location for the oil pipe line, and 
its probable capital and operating 
costs. The study confirmed the eco- 
nomic soundness of the project, and 
thus Trans Mountain Oil Pipe Line 
Company, a Canadian company, was 
formed. The company employed Cana- 
dian Bechtel Ltd. to design and engi- 
neer the pipe line, and to act as agent 
for its construction. In this work they 
were subject to direction by the com- 
pany’s construction committee of oil 
company engineers and managers. 

The company received its Dominion 
charter on March 21, 1951, by special 
act of the Parliament of Canada, and 
was granted on December 13, 1951, a 
permit by the Board of Transport 
Commissioners for Canada to con- 
struct and operate an all-Canadian 
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crude oil pipe line from the vicinity of 
Edmonton, Alberta, to the vicinity of 
Vancouver, British Columbia. A later 
permit was granted to extend a spur 
line from Sumas to the Canadian-U. S. 
boundary in anticipation of pipe line 
deliveries to Puget Sound refineries. 


Route of Line 


Topographic maps of a wide area of 
the Rocky Mountains disclosed only 
two practical routes between Edmon- 
ton and Vancouver — one an interna- 
tional route south from Edmonton 
through Crows Nest Pass and via Spo- 
kane and Seattle, and the other an all- 
Canadian route east from Edmonton 
over Yellowhead Pass and through 
British Columbia. These two routes 
were inspected by airplane, automo- 
bile, and train. Comparative estimates 
of construction and operating costs in- 
dicated clearly that the all-Canadian 
route over Yellowhead Pass involved 
the lowest costs, and would require a 
smaller tonnage of steel — that was 
then in short supply. 

The Yellowhead route was traversed 
in detail by experienced engineers and 
construction men. Aerial route photo- 
graphs were taken and studied under 
stereoscope. The route finally selected 
not only is the shortest practicable, 
with 718 miles of main line, but also 
it provides minimum elevation and 
maximum accessibility. Yellowhead 
Pass is at an elevation above sea level 
of only 3720 ft, 720 ft lower than 
Crows Nest, and only 1400 ft higher 
than Edmonton. A second high of 
3900 ft elevation is traversed on the 
plateau south of Kamloops, B. C., and 
the crossing of the Coast Range at 
Coquihalla Pass is at only 3760 ft. 

All but approximately 55 miles of 
the Yellowhead route parallels a trans- 
continental railway. Over the first 510 
miles from Edmonton to Kamloops it 
follows the Canadian National. Then, 
after crossing an open plateau for 55 
miles, it follows the Canadian Pacific 
for 67 miles. The last 86 miles more 
or less follow the Canadian National 
through settled communities with a 
network of highways and secondary 
roads. The route traverses in turn 50 
miles of wheatland; 200 miles of roll- 





ing timber country; 398 miles of 
mountains, valleys, plateaus and can. 
yons; and 70 miles of farmland. 


Hydraulic Problems 


Special hydraulic problems are en- 
countered between Yellowhead and 
Kamloops where the elevation drops 
2600 ft in 300 miles, and down the 
Coquihalla Pass where it drops 3600 
ft in 30 miles. Although most of the 
line is through mountainous terrain, 
apart from the Coquihalla Pass and a 
few other critical places, the location 
is reasonable for construction of a pipe 
line. The route is not without its chal- 
lenges to the operator, however, as it 
has 72 stream and river crossings; and 
two 80-mile stretches along the rail- 
ways have no roads worthy of the 
name, and they receive from 30 to 50 
feet of snowfall each winter! 

In addition to the 718 miles of main 
line, which includes 2'2 miles of dock 
line from Burnaby to Westridge, the 
project includes a 5% mile spur -tne 
from Sumas Junction to the Interna- 
tional Boundary. 

The paper work of clearing the 
right-of-way survey was perhaps more 
difficult than the field work, as evi- 
denced by the need to distribute an 
average of 35 copies of 765 maps in 
order to gbtain the necessary 60-ft 
right-of-way. Easements were obtained 
from approximately 3000 land-owners 
— private, municipal and government. 
About 56 highway crossings and 24 
crossings of two railways each pre- 
sented special problems. The easements 
bound Trans Mountain to pay dam- 
ages caused by construction and main- 
tenance of the pipe line. Merchantable 
timber on the right-of-way was valued 
by registered appraisers for sale or 
other disposal. 


Design of Line 


At the outset two alternative diame- 
ters of pipe, 20-in. and 24-in., were 
considered for the line. The first deci- 
sion was to construct a 24-in. line with 
two pumping stations (at Edmonton 
and Kamloops) to provide an initial ca- 
pacity of 75,000 bbl daily. With the 
continued discovery of new oilfields, it 
was later decided to include a third 


AERIAL view of pump station and tank farm at Edmonton, Alberta, terminal. 
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pump station (at Edson) to handle 
120,000 bbl daily, and early in 1953 a 
fourth station (at Black. Pool) was au- 
thorized for 150,000 bbl daily. 

Redwater crude oil at 40 F was 
selected as a basis for the hydraulic 
design of the line. Redwater is a 35- 
gravity crude with a viscosity of 115 
seconds Saybolt at 40 F. An equation 
was used for computing friction loss in 
which the value of f was checked with 
experience recorded on large-diameter 
ipe lines. Theoretical losses thus cal- 
culated were later checked against ex- 

rience with the Interprovincial pipe 
line, and were found to be conservative. 

The design finally developed was 
based on use of six stations to deliver 
200,000 bbl daily. Their locations were 
selected with delivery pressures differ- 
ing to take advantage of local differ- 
ences in elevation and, through use of 
tapered sections between stations, to 
obtain a minimum total pipe tonnage 
consistent with a minimum wall thick- 
ness of 5/16-in. in the mountains, and 
Y%-in. east of Jasper Park and in the 
Fraser Valley. 


Line Pipe 
The line pipe used was made from 
52,000 psi yield strength, open-hearth 
steel, electric-fusion welded, hydraulic- 
ally expanded, and tested in accord- 
ance with API Specification SLX. Its 
chemical properties are as given: 


Per Cent Material 
> .........Maximum carbon 
0.75 to 1.25 ..Manganese 
-045.....................Maximum phosphorus 


CFe........... ’ ...Maximum sultur 


In the design, the upper value of 
transverse yield strength was limited 
to 75,000 psi in order to avoid special 
welding problems in the field. The 
maximum allowable design working 
pressure was based on 65 per cent of 
nominal yield strength, which is 52,- 
000 psi for %-in. pipe and thinner, and 
48,000 or 46,000 psi for heavier pipe, 
with a 10 per cent minus tolerance on 
nominal wall thickness. 

The pipe is buried throughout the 
route to safeguard it against damage 
by landslides and snowslides, and also 
for insulating the oil against low tem- 
peratures that would congeal and de- 
posit excessive wax in the line. Only 
one exposed span is in the line, where 
a narrow deep canyon made a buried 
crossing impracticable. The only ex- 
pansion provisions are slack loops 
placed in the line when it was lowered 
into the ditch. 

The normal cover is 30 in., but in 
rocky areas, the cover is reduced to 24 
in. (Only about 5 per cent of the route 
was rocky enough to require blasting). 
On the prairie, where severe winter 
temperatures are common, a 36-in. 
cover is provided. Corrosion is consid- 
ered a minor problem, particularly on 
the western slopes, but the line is 
coated and wrapped throughout with 
coal-tar primer, coal-tar enamel, glass 
fibre and impregnated felt. 


Cost of Project 


When the Trans Mountain project 
Was first financed, a sum of about $80,- 


000,000 was obtained by sale of bonds 
and shares to cover the estimated cost 
of a two-station line of 75,000 bbl daily 
capacity extending from a then-pro- 
posed terminal at Acheson, Alberta, to 
the terminal at Burnaby, British 
Columbia. 

Later decisions were reached to orig- 
inate the line 19 miles farther east at 
East Edmonton, Alberta; to raise the 
daily capacity to 150,000 bbl daily by 
adding two pump stations and increas- 
ing the numbers of pumps in original 
stations and the numbers of tanks in 
the two terminals; to build the marine 
loading dock in Vancouver Harbor; 
and to build the spur line from Sumas 
Junction to the International Bound- 


ary. These with minor other additions 
increased the total estimated cost 
$93,000,000. A review of actual cost 

indicates that the work originally pré 

jected was completed approximately 
within the original estimates. 


Line Construction 


The majority of the main line loca 
tion surveying was completed in Sep 
tember, 1952. Some time prior to this 
the contracts for the 24-in. pipe we 
let to Consolidated Western Steel Cor 
poration, Kaiser Steel Corporation and 
A. O. Smith Corporation. Mileages and 
tonnages provided by each were: Con 
solidated Western — 414 miles or 85 
000 tons; Kaiser — 274 miles or 55, 
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You don’t need a special- 
ist to recognize Corrosion. 
But you do need one to 
treat it successfully. The 
skill required to achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years of 
practical application. 











Recognition of that fact is one reason more and more people are turning to 
E.R.P. for assistance on corrosion problems — one reason that thousands of 
buried or submerged steel structures of all types have been completely protected 
against corrosion by E.R.P. engineers. Corrosion specialists for over 17 years, 
these men are highly trained and well equipped to help you with your corrosion 


problem. Write for full information today. 
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000 tons; Smith — 43 miles or 10,000 
tons. On March 31, 1952, the first 16 
carloads of pipe crossed the border 
into Canada en route from the . Con- 
solidated’s Mill at San Francisco. 

Comstock Midwestern, Ltd., and 
Mannix, Ltd., were originally selected 
as prime contractors to lay the line. 
Mannix was given approximately 226 
miles of line between Blue River, Brit- 
ish, Columbia, and Juliet, British Co- 
lumbia, in the Coldwater Canyon near 
Coquihalla Summit. The remainder of 
the line was to be built by Comstock 
Midwestern. 

A tentative construction schedule 
calling for approximately 300 miles of 
completed pipeline in 1952, was pre- 


pared and released on December 29, 
1951. Four pipelaying spreads were to 
work in 1952, the first starting in the 
vicinity of Vavenby, British Columbia, 


. and working east towards Blue River; 


a second beginning at Grantbrook, 
British Columbia, and working east; a 
third beginning at Grantbrook and 
working west; and a fourth beginning 
at Cheam Lake, British Columbia, 
working west. The first actual con- 
struction work began on February 27, 
1952, when clearing and grubbing got 
under way at Vavenby in the Mannix 
portion of the line. Grading by Man- 
nix started March 8 working eastward 
from Vavenby. Comstock Midwestern 
moved a composite clearing and grad- 











A New Improved Triplex Pump 


POWERED By An Air-Cooled HEAVY DUTY 


WISCONSIN ENGINE 














FEATURES: 


fitted. 





For 1,000 Ibs.—Built in two sizes: 30 and 50 B.P.H. 


Fluid end made of corrosion re- 
@ sistant bronze and stainless steel 


2 Internal heavy constructed reduc- 
® tion gears operating in an oil bath 
with shafts on large Timken bearings. 
Suitable for 1800 RPM prime mover. 








Be Outside packed. 


4 Valve covers yoke type, held in 
@ place by stud bolts. Can be re- 
moved unlimited number of times with- 
out any wear to fluid end or danger of 
leakage. 


5 Adjustable piston glands with con- 
®@ ventional packing on power end 
that eliminates contamination of lubri- 
cating oil. 





POWER: 


Units 


DUTY ENGINES. 





fully fabricated with 
WISCONSIN Air Cooled HEAVY 


Made by a pump manufacturer with 73 years’ experience to our specifications 
backed by our 35 years’ experience in every day oil field problems. Simple in 
design, easy to service, economical to operate—it is built for rugged duty, and 
as near precision as practical, every day oil field operation will permit. 


Complete stocks of service parts available for immediate shipment. 


HARLEY SALES CO. 


SERVICE: 


For high pressure crude (sweet or 
sour) gathering pumps, salt water dis- 
posal, pilot flood, station sump pumps 
and many special problems. 
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ing crew in at Jasper March 18. Camp. 
bell-Bennett Ltd., clearing and grading 
sub-contractors for Comstock, moved 
into Burnaby late in March. 


Schedule Revised 


Of necessity, the original schedule 
was revised several times through the 
1952 season. Alternate  pipe-laying 
schedules were developed and were re- 
viewed daily during the steel strike ip 
the United States so as to best utilize 
available pipe. In April, it was decided 
to add a fifth spread to work eastward 
from Acheson, Alberta, and lay the 19 
miles to the Edmonton terminal. This 
contract was let to Canadian Pipeline 
Construction Company, Ltd. It was 
also decided that Comstock Midwest- 
ern’s Fraser Valley spread should work 
eastward towards Hope, B. C., so as to 
be in a more favorable position ‘to 
begin construction of the difficult Co. 
quihalla Canyon section in the spring 
of 1953. 

Comstock Midwestern’s Grantbrook 
west spead completed its assigned 65 
miles of construction on October 7, 
1952, but had to remain in the field to 
install two Fraser River Crossings. The 
remaining two Comstock Midwestern 
spreads shut down in mid-November, 
the Grantbrook east spread having 
completed 113 miles of pipe, and the 
Fraser Valley spread 38 miles. Cana- 
dian Pipeline completed its 19 miles 
between Edmonton and Acheson in 
November. The Mannix spread contin- 
ued to work westwards towards Kam- 
loops, British Columbia, until mid- 
December, at which time it had laid 
94 miles of pipe. 


1952 Good Year 


The 1952 accomplishments in total 
were very substantial. The entire 718 
miles of the main line were located, 
and iegal surveys were completed on 
all but 8 miles. Easements over 485 
miles of right-of-way were acquired 
and, of the balance, 195 miles were 
over Crown Lands. There were 329 
miles of pipeline laid, including 50 
river crossings, 56 highway crossings 
and 24 railroad crossings. Major river 
crossings completed in 1952 included 
the Athabaska (by Comstock Midwest- 
ern), Sasketchewan (by Canadian Pipe- 
line), Pembina (by Comstock Midwest- 
ern), and McLeod (by Comstock Mid- 
western). The Thompson River cross- 
ing at Kamloops was completed by 
Mannix in February, 1953. 

Early in 1953, a speed-up program 
was developed. It was arranged that 
Mannix would work two spreads i 
1953. A main spread was to work west 
from Kamloops and a smaller spread 
was to close the 50-mile gap east of 
Kamloops. To assist the speed-up pro- 
gram, Comstock Midwestern reli 
quished the easterly 53 miles between 
Acheson and the Pembina River, and 
contract for construction of this sec- 
tion was made with Anderson Interna- 
tional Contractors, Ltd. 


Fraser River Crossing 


Missouri Valley Canadian, Ltd., ut 
dertook to lay the 2250-ft Fraser River 
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GATE valve near highway about 40 miles west of 


Edmonton terminal. 





The Author 


One of the reasons Trans Mountain 
Oil Pipe Line Company is fast becom- 
ing widely 
known in the 
pipe line indus- 
try is H. H. An- 
derson, Trans 
Mountain's vice 
president and 
general man- 
ager. “Hal,” as 
he is known to 
his friends, 
joined Trans 
Mountain in 
1952 after retiring as vice president 
and general manager of Shell Pipe 
Line, a post he held from 1941. 

After receiving a BS degree in elec- 
tical engineering and an MS degree in 
physics and mathematics, Anderson 
joined Shell as an engineer in the 
Coalinga field in 1917. 














crossing’ at Port Mann. This crossing 
was extremely difficult because of tides, 
surface traffic, unfavorable weather 
and numerous other troubles. Two sets 
of welded pipe were prepared for 
movement to the channel by dollies 
mounted on a narrow gauge railway. 
Two winches, each with a rating of 250 
tons straight pull, were placed on the 
south shore. On March 6, 1953, the 
first pull was begun. The weld was 
made, enamel, coat and wrap, and con- 
crete were applied, and the second pull 
was completed March 7. This contrac- 
tor later laid the 24% miles of 24-in. 
line from Burnaby tank farm to West- 
ridge loading dock. 

The first Mannix spread to lay pipe 
in 1953 started at Kamloops on March 
9, in a westerly direction toward Mer- 
ritt. Comstock Midwestern’s Fraser 
Valley spread spent the spring install- 
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TANK construction 


union-melt machine. 


ing pipe on highway lands west of 
Hope. Its eastern spread commenced 
pipe laying on May 2; that of Ander- 
son International started west from 
Acheson on May 21 and Comstock 
Midwestern’s third spread started east 
from Blue River on June 3. 

Mannix completed its section of the 
line, with the exception of the Nicola 
River crossing, on June 29. Anderson 
International and Comstock Midwest- 
ern welded out to the Pembina River 
early in August. The latter’s Blue River 
spread completed tying-in on August 
20. This completed pipe laying from 
Edmonton to the western limit of the 
Mannix spread, a distance of some 593 
miles. One Comstock MidwWestern 
spread completed the Coquihalla Can- 
yon on September 28, and a second 
closed the 25-mile gap from Burnaby 
to the 1952 construction on September 
30. Comstock Midwestern will lay the 
5%-mile spur line from Sumas Junc- 
tion to the International Boundary 
during 1953. 

A summary of the total statute miles 
of pipeline laid by the several contrac- 
tors is: Comstock Midwestern, Ltd., 
417% miles; Mannix, Ltd., 226 miles; 
Anderson International Contractors, 
Ltd., 53 miles; Canadian Pipeline Con- 
struction Company, Ltd., 19 miles; 
Missouri Valley Canadian, Ltd., 22 
miles (dock line). 


Pump Stations 


The locations of the four pump sta- 
tions are “Edmonton” — six miles east 
of Edmonton, Alberta; “Edson” — 
nine miles west of Edson, Alberta; 
“Black Pool”—70 miles north of 
Kamloops, British Columbia; and 
“‘Kamloops” — four miles west of 
Kamloops. 

All main station pump houses are 
140 ft long by 65 ft wide. They are of 





at Burnaby, using automatic 


Similar design, having rigid steel 
frames, corrugated transite gable roofs 
and concrete block sides. Exterior fin- 
ish is light green stucco. Interior wall 
finish is light-buff and the ceilings are 
steel pan acoustic tile laid over 2-in. 
fibre-glass batts. Each pump _ house 
contains an engine room, a pump 
room, a fuel preparation room, control 
room, a boiler room, a storeroom and 
a washroom. The engine and pump 
rooms — initially constructed long 
enough to house four main pumping 
units for 200,000 bbl daily capacity — 
are separated by a vapor-lock concrete- 
block fire-wall, and both are provided 
with overhead cranes. Each station has 
also a 50-ft by 30-ft auxiliary building 
containing a fire-pump room, a three- 
bay garage and small heater room. 


Pumping Equipment 

All stations are equipped with en- 
gines driving centrifugal pumps 
through speed increasers. Edmonton 
station is equipped for “parallel” pump 
operation. It has three supercharged, 
8-cyclinder, 1760-hp, 500-rpm engines 
operating principally on natural gas. 
These are direct-coupled to speed in- 
creasers having 1.0 to 7.6 ratio. A ped- 
estal bearing is installed between the 
engine and the fire-wall. The speed in- 
creasers are direct-coupled to 8x 10 
five-stage centrifugal pumps. The main 
units at Kamloops station are similar 
except that the engines are equipped 
only for liquid fuel. The Black Pool 
station, to be completed in December, 
1953, will contain equipment similar 
to that at Kamloops. 

Edson station is equipped for 
“series” pump operation. It has three 
supercharged, 6-cylinder, 1320-hp, 
500-rpm engines direct-coupled 
through the fire wall to speed increas 
ers having 1.0 to 8.2 ratio. These ai 
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coupled to type 10x 12 single-stage 
centrifugal pumps. Future stations at 
Gainford and Jasper (to accommodate 
200,000 bbl daily throughput) will be 
similarly arranged for series pump 
operation. 


Operating Capacities 

With one unit each operating at Ed- 
monton and Kamloops, the line has a 
capacity of 75,000 bbl daily. This may 
be increased to 120,000 bbl daily by 
operating two units each at Edmonton, 
Edson and Kamloops. To increase the 
capacity to 150,000 bbl daily, two 
units operating at each of the four sta- 
tions including Black Pool are re- 
quired. The third units at each station 
serve as standbys. 

Much study was given to the com- 
parative merits of parallel and series 
arrangements of the station pumping 
units. It was finally determined that 
the parallel arrangement was more eco- 
nomical for the high static head condi- 
tions encountered at Edmonton, Black 
Pool and Kamloops, and that series 
arrangement was more suitable for Ed- 
son, and later for Gainford and Jasper. 

For example, at Edmonton, with a 
throughput of 120,000 bbl daily the 
static lift will be about 45 per cent of 
the total pumping head. Similarly, at 
Kamloops, the static lift will be about 
65 per cent. Under such conditions 
parallel unit operation is of distinct 
advantage because flows up to 75,000 
bbl daily can be handled by operation 
of a single unit. 

If series units had been installed, 
two of them would have to be operated 
either throttled or at reduced speeds 
and at greatly reduced fuel efficiency. 
The line’s actual throughput demand 
could not be predicted closely, and it 
was economical to install station equip- 
ment in rather large increments, thus 
the parallel pumping units at the high 
static lift stations offered the most 
economical and flexible arrangement. 


Automatic Controls 


Although the line flow can be man- 
ually controlled with the station tanks 
floating on the line, three types of auto- 
matic engine control devices at stations 
are being provided: 

(a) one group, sensed by unit flow 
meters, will equally distribute the load 
between the “parallel” pumping units. 
_(b) another group will maintain sta- 
tion intake and discharge rates in syn- 
chronism. 

(c) a third group, including “Tivy 
Boxes,” will permit automatic placing 
or substitution of pumping units into 
service, 


Fuel Supplies 


Crude oil for engine fuel is drawn 
off the main line and gauged into sta- 
lion tanks. It passes through a settling 
tank and heater into a centrifuge 
Whence it is run to a pure fuel tank 
for engine supply. The pure fuel tank 
is in the fuel preparation room where 
itis kept at normal temperature. 

At Edmonton, the diesels operate as 
dual-fuel engines, using five per cent 
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liquid fuel and 95 per cent fuel gas 
purchased from Northwest Utilities, 
Ltd. The main gas supply is received 
through a@ regulator at 60 psi. It passes 
through a scrubber at that pressure to 
the fuel gas header. At each engine 
it then flows through a low-pressure 
supply regulator, and a safety shut-off 
valve controlled by engine fuel-oil 
pressure. 


Electric Power 


Each station has about 30 electric 
motors driving auxiliary equipment. 
Electric power supply for their opera- 
tion at Edmonton and Kamloops is 
purchased from public service compa- 
nies — Calgary Power, Ltd., at Ed- 





monton, and British Columbia Power 
Commission at Kamloops. Standby 
power supplies have been installed at 
both stations in the form of engine 
driven generator sets. The unit at Ed 
monton is equipped to operate on nat 
ural gas, and that at Kamloops on 
diesel fuel. Electric power at Edson 
and Black Pool stations must be gen 
erated locally, thus slower-speed crude 
oil-burning, diesel-driven units are in 
stalled in duplicate, one being sufficient 
to carry the load with and the other 
serving as a standby. 


Station Heating 


Each station has two heating sys 
tems: (1) forced-circulation hot-wate! 
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TWELVE I-R KVG GAS 


...and these 


Sm Six Ingersoll-Rand KVG gas-engine-driven OTH ER 1-R 
compressors installed at United Gas Pipe 


Line Company’s new Needville, Texas, gas compressors 
booster station. These 1320-hp units boost 


’ gas pressure to 900 psig on a new 30-inch line. and ur BS engines 
bring United’s 
total to 


g2 MACHINES! 





35 XVGQ’s 


Another view of the six KVG compressors at 
United Gas Pipe Line Company’s Needville Sta- 
tion showing the compressor cylinders. This instal- 
lation is duplicated at the Goodrich station. 


COMPRESSORS ° DIESEL AND GAS ENGINE}, Al 
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S\ENGINE-DRIVEN COMPRESSORS 


add 15,840 hp to rapidly expanding 
natural gas system of 


| United Gas Pipe Line Company 


It is a privilege to serve those who serve the 
Nation. Hence Ingersoll-Rand takes justifiable 
pride in the recent installation of twelve KVG 
gas-engine-driven compressors by the largest han- 
dler of natural gas in the world. These 1320-hp 
units, installed-in booster stations at Needville & 
Goodrich, compress natural gas to 900 psig on a 
new 30-inch line—part of United’s continuing 
program of system expansion. 

Ingersoll-Rand equipment is well known to 
operators throughout the entire United Gas Pipe 
Line system. For United has been using I-R com- 
pressors and engines for the past sixteen years. 

The first of the famous XVG compressors were 
installed in 1937. Subsequent installations brought 
United’s total to thirty-five of these XVG units — 








14 JVG’s 


the original V-angle design pioneered by Ingersoll- 
Rand. Also included on the United Gas Pipe Line 
system are twenty-three of the newly-acclaimed 
JVG and SVG compressors, superseding the origi- 
nal XVG design — fourteen JVG units in 110, 165 
and 220 hp sizes, and nine SVG units in 330 and 
440 sizes. In addition, twelve 408-hp PVG gas 
engines have been installed for serving their pipe 
line stations. 


All of these compressors and gas engines are 
now in operation, giving the continuous depend- 
able service for which I-R equipment has become 
traditional throughout the gas industry. Your 
nearest Ingersoll-Rand representative will be glad 
to give you complete information on I-R V Four- 
Cycle gas-engine-driven compressors in any type 
or capacity. 





12 PVG’s 





AIR TOOLS e 


Ing ersoll-Rand 


11 Broadway, New York 4, N. Y. 


ROCK DRILLS’ e« 
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heating in the main pump house, and 1120 ft) shall be reduced by 650 ft to radio facilities, including nine fixed th 
(2) gravity-return steam heating in the a safe head of 2160 ft. stations and 25 mobile stations, each A 
combination garage and fire-pump The other, a pressure-relief station, operating on 2628 kilocycles AM and % 

house. The water in the pump house is situated at Hope, elevation 210 ft, 165.63 megacycles FM. 
system is heated by either exhaust- which is about 30 miles west of the The telephone circuit is primarily pa 
silencer waste-heat boilers or auxiliary 3760 ft summit of Coquihalla Pass. for dispatching purposes, connecting all " 
crude-oil-fired boilers of 1,000,000 Btu Here a battery of relief valves can spill pump stations, terminals, maintenance a 
per hour capacity. Two of the engines oil into two 50,000 bbl tanks so that headquarters, and scraper traps, plus a . 
operating near full load will generate a 


sufficient heat for the waste-heat 
boilers to warm the pump house in the 
coldest weather. Operation of these 
boilers is automatic. Under light en- 
gine loads in cold weather, however, 
the oil-fired boiler, manually started, 
operates automatically with an in- 
duced-draft fan working through a 
time relay. The steam for each aux- 
iliary building is generated in a diesel- 
oil-fired boiler operating at 2 psi under 
automatic electric control. 


Station Contractors 


The pump stations at Edmonton (in- 
cluding terminal piping), Edson and 
Kamloops were built under general 
contract by Mannix, Ltd., and that at 
Black Pool by Marwell Construction 
Company, Ltd. Installation of the main 
pumping units, comprising the engines, 
speed increasers, and pumps, was done 
under supervision of representatives of 
Nordberg Manufacturing Company. 


Pressure-Limiting Stations 


The first pressure-limiting station is 
located at Vavenby which is 165 miles 
west and 2100 ft lower than Yellow- 
head Pass. An automatic valve at Va- 
venby will shut to insure that static 
head down-stream to the Thompson 
River crossing at Kamloops (elevation 
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the pressure in the pipe from Hope to 
Burnaby may be reduced to limits of 
safety in case of accidental closure of 
a valve against the main line flow. 

Use of this pressure-limiting equip- 
ment saved about $5,000,000 in the 
original line investment by avoiding 
need for heavier-wall pipe to withstand 
high pressures during accidental shut- 
offs in the low sections of the system. 


Communications 


Installation of a microwave radio 
system was considered, but it was re- 
jected as inadvisable for two reasons: 
(1) too expensive to install because the 
tortuous route would require too many 
repeater towers, and (2) impracticable 
to main service continuity because two 
80-mile stretches of the ruggedest ter- 
rain have practically no roads and re- 
ceive 30 to 50 ft of snowfall each 
winter. 

As a consequence, other communi- 
cations facilities were provided. These 
are: 

(1) A telephone circuit consisting of 
a leased specially-installed metallic 
pair approximately paralleling the pipe 
line from end to end and connecting 
about 25 locations. 

(2) A leased teletype service con- 
necting about 7 locations. 

(3) Company-owned dual-frequency 


number of emergency sets in pole- 
mounted boxes at convenient points. 
The metallic pair is marked on the 
crossarms to permit use of portable 
clip-on telephones. It is of interest that 
no public telephone service is available 
along 250 miles of the route between 
Jasper, Alberta, and Little Fort, British 
Columbia. The circuit was provided by 
Canadian National Telegraphs. Ring- 
ing of all regularly connected instru- 
ments from dispatcher’s office and 
from Edmonton station is soon to be 
made possible by installation of an 
electronic tone-response ringing 
system. 

The teletype service, taken on a tem- 
porary basis to determine its need, con- 
nects the offices and pump stations 
only. It is intended normally for ad- 
ministrative messages, but can be taken 
over by dispatchers if the telephone 
circuit fails due to slides or washouts. 
Although over much of the route the 
telephone and teletype circuits nor- 
mally are on the same CNT pole line, 
the teletype can be routed differently 
in emergencies. 

Primarily to maintain contact with 
maintenance personnel, but also to fur- 
ther insure continuity of dispatch com- 
munication, nine fixed radio sets are 
located at terminals, pump stations an 
maintenance headquarters. The 2628 
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Vestinghouse Microwave Letter 





A WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONICS DIVISION, 2519 WILKENS AVE, BALT. 3 MD. 


30 Independent Channels Give Maximum 


Communications Capacity... Reliability 


Many critical communications and con- 
trol requirements are solved by micro- 
wave—the newest complete system of 
communications. When you compare 
the practical advantages of presently 
available microwave systems, consider 
these facts about the new Westinghouse 
2000 MC Microwave. 


This Westinghouse system is based on 
(1) an extensive field and laboratory 
study of user requirements, and (2) 
years Of valuable manufacturing and 
application experience with all types 
of end-use equipment. Selection of the 
2000 MC band is one important result. 
This band provides more capacity than 
lower frequencies . . . gives less fading 
than higher frequencies. 


Another important result is capacity: 
Westinghouse 2000 MC Microwave 
supplies 30 voice channels—more than 
enough for most present needs and 
capable of accommodating future 
needs. An independent 31st channel 
supplies service communications. 


Each of these 30 voice channels can 
handle up to 15 telegraphic circuits. 
At full telegraphic capacity, 450 cir- 
cuits are available for teletype, tele- 
metering, VHF control, supervisory 
control, relaying, load control, and 
other functions. See illustration below 
for a typical arrangement. 


These functions of Westinghouse mi- 
crowave are based on a simple, flexible 
system of utmost reliability. Its two 
streamlined assemblies — Type FR 
Microwave Radio (illustrated) and 
Type FJ Multiplexing Equipment — 
have only four basic units each. Type 
FR Radio units can be assembled as 
either terminal or repeater stations. 
Type FJ Multiplex panels are entirely 
self-contained . . . each panel is pro- 
vided with an individual power supply 
. . . and for high multiplex channel 
stability each channel has individual 
crystal control. 


Strict channel independence like this 
means multiplexing reliability. If one 
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One of the many combinations of services that can be operated simultaneously 
over one microwave radio beam in Westinghouse 2000 MC Microwave radio. 


Seesnenetitie...cows Westinghouse 
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Westinghouse Type FR Microwave Radio 
assembly, Service channel and alarm panel 
are included for safe, efficient operation. 


channel develops a fault, all othe: 
channels continue to operate without 
interruption. That’s why Westinghouse 
multiplex equipment, using frequency 
division, is your greatest guarantee of 
service continuity. 


Westinghouse has called upon its years 
of practical experience in microwave 
communications to suggest other 
beneficial design features for the new 
2000 MC equipment. Call your 
Westinghouse representative or write: 
Westinghouse Electric Corporation 
Electronics Division, Microwave Sec 
tion, 2519 Wilkens Ave., Baltimore 3, 
Maryland. 


Ask for our Microwave Booklet 


J-02274 
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TYING-IN pipe section along swampy right-of-way. 


ke channel has been found surprisingly 
effective in piercing the mountainous 
terrain on a point-to-point basis and 
with a minimum of manual relaying. 
The VHF channel is for normal com- 
munication with and between the 
trucks, cars and vehicles, etc.; how- 
ever, these vehicles carry sets operating 
in both channels. Walkie-talkie sets 
function on the VFH for local contacts 
during crew operations. 


Terminals 


The major oilfields in the Edmonton 
area are connected to Trans Moun- 
tain’s terminal, which is situated imme- 
diately west of Interprovincial Pipe- 
line’s terminal, by five gathering and 
feeder pipe lines of other carrier com- 
panies. These include lines of The Im- 
perial Pipe Line Company, Ltd. (from 
Leduc, Golden Spike, and Woodbend); 
Edmonton Pipe Line Company, Ltd. 
(from Joseph Lake, Armena and Cam- 
rose); Texaco Exploration Company 
(from Wizard Lake and Bonnie Glen); 
Canadian Gulf Pipe Line Company 
(from Duhamel, Malmo, Stettler, 
Fenn, and Big Valley), and Interpro- 
vincial Pipe Line Company (from Red- 
water and Excelsior). 

The Edmonton terminal, situated in 
a 160-acre tract and subject to rigorous 
winter weather, contains eight 150,000 





STEEP, rocky ledges increased construction costs. 
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vbl and four 80,000 bbl steel cone- 
roof tanks. The western terminal at 
Burnaby near Vancouver is situated in 
a 200-acre tract at an elevation of 495- 
575 ft above tidewater on Burnaby 
Mountain. This terminal, in an area 
subject to milder winters, contains six 
150,000 bbl and. four 80,000 bbl steel 
floating-roof tanks. The numbers and 
capacities of terminal tanks should 
permit the handling of at least three 
and possibly four types of crude oil. 
Those scheduled for receipt as initial 
line-fill are designated as “Redwater,” 
“Light Mix” and “Leduc.” The Burn- 
aby terminal contains a special skim- 
ming sump to clean up tank bleedings. 

The marine loading dock at West- 
ridge on Burrard Inlet is fed by gravity 
flow from the Burnaby Terminal 
through 22 miles of 24-in. line. Local 
pipe lines have been privately con- 
structed by Imperial Oil and Shell Oil 
to connect the tank manifold at Burn- 
aby with their recently modernized and 
enlarged refineries on Burrard Inlet. 
Imperial’s 12-in. line is 44% miles long 
and includes a 3500-ft crossing under 
the Inlet. Shell’s 10-in. line is 22 miles 
long. Both can deliver 50-60,000 bbl 
daily under gravity flow. Standard Oil 
Company of British Columbia, Ltd., 
has announced a proposed moderniza- 
tion and enlargement of its nearby 
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DRILLING operations in Coquihalla Canyon. 





Stanovan refinery, also on Burrard In- 
let, and the construction of a private 
pipe line connecting same to the Burn- 
aby Terminal. 

The intermediate pump stations on 
the line are equipped with one or two 
80,000 bbl tanks, those at Edson (on 
the prairie) having cone roofs and 
those at Black Pool and Kamloops (in 
milder areas) having floating roofs. It 
is contemplated that these tanks will be 
used only in emergencies to receive 
line drainage, etc. The general con- 
tractor for Burnaby terminal was Mar- 
well Construction Company, Ltd. The 
grading and drainage work at Burnaby 
alone cost about $250,000. 

At North Kamloops, British Colum- 
bia, a take-off has been provided to 
service the new 5000 bbl per day ca- 
pacity refinery being erected by Royal- 
ite Products, Ltd., which is expected to 
go “on stream” in late 1953 or early 
1954. 


Westridge Dock 

The marine loading dock at West- 
ridge is an L-shaped structure. The 
main pier is 275 ft long, and the dock- 
head is 150 ft long with 85-ft walkway 
extensions at each end. Buoyed moor- 
ings are located 740 ft apart and 80 ft 
behind the face of the dockhead. The 
dock construction is of pressure-creo- 


BATTERY of diesel pumps used for hydrostatic testing. 
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COn- WORTHINGTON DIESEL-EQUIPPED PUMPING STATION of the Southeastern 
Mar- Pipeline C t Blount Florida, 30 miles north of Port St. Joe 
The ipeline Company at Blountstown, Florida, 30 miles north of Port St. Jos 
rnaby 


“= | Worthington Diesels give 
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=" | “Eleven years of almost 
“< | Continuous operation” 









dock- 

— ¢ That’s what the Southeastern Pipeline Company writes about the de- 
| 80 ft pendability of their six Worthington Diesels. 

I. The The engines are used to drive Worthington pumps which deliver gasoline 
'-CTCO- and kerosene from Port St. Joe, Florida, to Chattanooga, Tennessee. 


They’ve been running almost continuously for eleven years with extremely 
low fuel consumption and maintenance costs. 

This company’s long satisfactory experience with the dependable Wor- 
thington Diesels has been duplicated by pipeline companies everywhere. 
Learn how Worthington engines, engine-starting compressors, oil transfer 
00a sate water circulation pumps and evaporative type engine wate Worthington Diesels at Southeastern’s pumping station 

i Cae Cap POS oe POU CpaTes tes. hie in Blountstown, Florida, and three at Port St. Joe 

Write for more facts to Worthington Corporation, Engine Division, Florida, furnish all the power for driving the main pumps 

Section E.3.5, Buffalo, N. Y. in these stations. 
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Economical Continuous Power—Diesel, Dual Fuel, and Spark-Ignition Gas Engines, from 190 to 2100 bhp. 
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soted wood piling and timber caps, 
timber stringers and deckers. As ini- 
tially constructed in the 14-acre water 
lot, the dock can accommodate one 
T2 (or smaller) tanker and some barges 
in the 35-ft water. The 24-in. line from 
Burnaby will deliver up to 20,000 bbl 
per hour by gravity. A unique system 
of friction tubes in parallel is located 
on shore for control of flow rate. Ad- 
jacent on a 9-acre tract are two 10,000 
bbl cone-roof tanks for use in changing 
types of oil in the delivery line, and a 
50,000 bbl cone-roof tank and a sump 
for ballast water skimming. Also pro- 
vided are the usual oil transfer lines, 
ballast discharge lines, a fresh water 
line from shore, fire protection facil- 


ities, telephone communications and 
a floodlighting system. Greenlees Con- 
struction Company, Ltd., erected the 
dock and Marwell Construction Com- 
pany, Ltd., built the shore facilities. 


Ferndale Spur 


Provision has been made for de- 
livery of oil by spur pipe line to the 
35,000 bbl daily capacity plant of Gen- 
eral Petroleum Corporation (a Socony- 
Vacuum subsidiary) southwest of Fern- 
dale, Washington. This plant i§ sched- 
uled for completion in late 1954. A 24- 
in. spur line of Trans Mountain is to 
take off from the main 24-in line at 
Sumas Junction, about 70 miles east 
of Vancouver, and extend 512 miles to 











That’s Right... 
From STEEL MILL, BARGE 
or RAILROAD CAR... 


PARKHILL 


Will Transport Your Pipe and 
String It On Right of Way! 
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Just “‘pipe stringing’ and “‘oil field hauling" are only a part of Parkhill service today. 

We have the modern equipment, experienced organization and trained crews to relieve 

pipe line officials and contractors of every step in the movement of pipe from steel mill, 

boat dock or rail yard and place it along the right of way, ready for installation. 
Next time, put Parkhill on your team. 


Kenneth A. Owen Trap Briscoe Howard S. Lipp 


PARKHILL TRUCK COMPANY 


Operating under |.C.C. Permits in 47 States 
P. O. Box 1856 Phone 54-6159 


Tulsa, Oklahoma 
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the International Boundary. During 
spring of 1954, this 24-in. spur will be 
extended 15 miles to Laurel, Washing. 
ton, with a 16-in. lateral 11 miles to the 
Ferndale plant. The total spur distance 
from Sumas Junction to Ferndale is 32 
miles. Sufficient static head exists on 
the line from Coquihalla Pass (eleva. 
tion 3760 ft) to gravitate oil at a 200. 
000 bbl daily rate as far as the Seattle 
area, thus making installation of 
break-out tanks at Sumas Junction 
unnecessary. 


Line Pressure Testing 


An essential phase of the construc. 
tion work was the pressure testing of 
the main line prior to introduction of 
the oil. Different from those of many 
recently-built large lines, the Trans 
Mountain route is subject to the va- 
garies of prairie, foothill, and moun- 
tain fall and winter weather, and the 
unpredictability of freezing conditions, 
Thus, when it seemed uncertain that 
construction would be finished before 
the 1952-53 winter set in, a decision 
was reached to pressure-test the line 
with compressed air. However, after 
arrangements for September, 1953, 
completion tests were made and as- 
sured, it was decided instead to pres- 
sure-test the line with water. 

At a conference of engineers repre- 
senting Trans Mountain, Canadian 
Bechtel Limited, and the Board of 
Transport Commissioners, it was 
agreed that the testing should be done 
in 18 sections, and that each should be 
subjected for six hours to a hydro- 
static pressure equal to 125 per cent of 
that to which the pipe would be sub- 
jected during normal oil-pumping op- 
erations. Later, by common consent, 
the test periods were extended to 12 
hours. 

It was arranged that the testing 
should be conducted by the Trans 
Mountain organization through its sub- 
sidiary, Alpac Construction and Sur- 
veys, Ltd. A group of experienced 
American pipe line maintenance fore- 
men were obtained on loan to super- 
vise the field work, with the results of 
each sectional test being subject to 
observation by the engineers of Trans 
Mountain, Canadian Bechtel, Ltd., and 
the Board of Transport Commissioners, 
and approval by the latter. 

Seven portable pumping units were 
purchased for the job, these compris- 
ing 10-in. horizontal-duplex piston 
power-pumps belt-driven by gasoline 
engines. Five medium-pressure units in 
parallel could fill the line with water at 
about 85,000 bbl daily, a rate which 
moved the trash scrapers ahead at 
about 1%miles per hour. By careful 
planning, it was possible to fill most of 
the line with water from only three 
sources, the North Saskatchewan 
River, Yellowhead Lake and the Blue 
River. 


Station Units Tested 
The station pumping units were 
given a work-out during three testing 
activities. Water to fill about 200 miles 
of pipe line from Edmonton west was 
the same as that taken from the North 
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Helping to make a 
pipe dream come true! 


Imagine a steel pipe line big enough for you to crawl through .. . span- 
ning mountains, rivers and swamps in the rugged terrain of the Canadian 
Rockies ... traveling 720 miles to carry oil from Alberta, 

Canada to the Pacific Northwest... 


This is the pipe dream which Canadian Bechtel Lim 
ited made a reality. Known as the Trans Mountain 
Pipe Line, it is moving crude oil to Vancouver and Seattle areas 


Aiding in the completion of this gigantic project was the depend 
able delivery of Basalt-Kaiser steel pipe from California— more evidences 
of how Kaiser Steel is helping to build a stronger West. 


This is one more example of Kaiser Steel’s dependability —one more reason why 
experienced pipe line companies know that... 


It's good business to do business with 


iser Steel 
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KAISER STEEL PIPE SPECIFICATIONS ° All pipe manufactured to latest A.S.T.M. and A.P.1. specifications 
ees 
Type Diameter Length Wall Thickness Shipping Point 
Continuous Weld —Threaded and Coupled V2"' to 4”’ Uniform 21’ Standard Fontana, Calif. 
nominal |.D. 
Continuous Weld — Plain End 23@"' to 4Y2"' O.D. Up to 40’ Standard ( Fontana, Calif. 
Electric Resistance and Fusion Weld — Plain End 14” to 18’ O.D. Up to 40’ -250" to .500’’ Napa, Calif. — Basalt-Kaiser 
Electric Resistance Weld — Plain End 533" to 1234” O.D. Up to 55’ .188” to .375” Fontana, Calif. 
’ Electric Fusion Weld — Expanded — Plain End 20” to 30” O.D. Up to 40’ .250’ to .500’’ Napa, Calif. — Basalt-Kaiser 
a 




















Prompt, dependable delivery at competitive prices © KAISER STEEL CORPORATION tos Angeles, Oakland, Seattle, Portland, Houston, Tulsa, New York 
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ENGINE room at the Edson pump station. 


Saskatchewan River to test the Edmon- 
ton Terminal steel tanks. This water 
was drawn from the tanks and moved 
up the pipe line by the Edmonton sta- 
tion pumps. Through use of the station 
tanks as float tanks, the pumps at Kam- 
loops station were operated in series 
with the portable pumps (grouped 
about 145 miles distant) to boost the 
water from the Blue River southwest 
over the plateau to Merritt and over 
the Coquihalla Summit. 

After each section was filled with 
water, the pressure was raised to the 
prescribed test limit by a high-pressure 
unit, referred to as as “squeeze pump.” 
The availability of two such units per- 
mitted test work simultaneously in two 
areas. The highest pressure required 
was in the section just south of Kam- 
loops station, which was tested to 1425 
psi. In this phase of the work, carefut 
planning permitted as many as three 
sections, each requiring successively 
lower test valves, to be pressured from 
a single setting of a squeeze pump 
which, of course, had to be located at a 
water source. Except for leaking valve- 
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bonnets or flanges, most of the sections 
tested “okay” at the outset. The very 
few other leaks encountered were prin- 
cipally small cracks at the ends of mill 
pipe welds. 


Small Leaks Big Problem 

The finding of small leaks during 
the water-test presented quite a prob- 
lem through sandy terrain where small 
stream crossings were frequent. These 
sections, too, occasionally were sit- 
uated where access and travel was most 
difficult. Especially useful were the 
four sonic leak detectors on the job. 
These operate on the principal of 
amplifying the highpitched noises of 
the escaping water. As an operator 
said, “They are so sensitive we can 
hear bees flying by!” 

One leak, which occurred in a road- 
less 28-mile section above Blue River 
where surface water run-off and rain 
was prevalent, took exactly three weeks 
to find. The water was leaking at about 
12-15 bbl per hour, and the escape was 
not visible. General rain prevented ef- 
fective use of the sonic detectors. After 


sé SS 


SCRAPER trap at Blue River, British Columbia. 
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some time spent in foot patrol, a non- 
toxic fluorescent dye was obtained that 
shines at night under infra-red light. 
Recharging and repressuring the sec- 
tion with a heavy solution of this dye 
proved futile. 

The line next was bisected and re- 
charged and repressured with the dye 
solution. By a further bisection, the 
leak was isolated in a 6-mile portion, 
but despite use of the dye, it did not 
appear. Finally the weather cleared 
and, with an M-Scope equipped with 
an improvised super-amplifier, the elu- 
sive leak was found. It was on the bot- 
tom of the pipe in sandy soil at the 
highest point in the 28-mile section 
where the internal pressure was lowest. 
The cause was an unobserved small 
hole in the pipe wall. 


Initial Fill and Tariffs 


The volumetric capacity of the 718 
pipe miles of 24-in. main line is almost 
exactly 2,000,000 bbl. The initial oil 
was pumped into the line to displace 
the water at a rate of about 75,000 bbl 
daily, with interim shutdowns as re- 
quired to accommodate the line com- 
pletion and pressure testing program 
still in progress ahead. Rubber plug- 
type “pigs” or scrapers were run ahead 
of the oil and between each batch 
interface. Pumping of the oil (through 
pressure-tested sections only) on such 
an intermittent schedule was started 
August 23, 1953, with its arrival in 
Burnaby scheduled about October 5. 

Trans Mountain’s tariff provisions 
follow common practice in the indus- 
try. They provide for reasonable effort 
by the company to deliver oils by 
types to the extent its facilities permit 
segregation. For continuous shippers 
the minimum tenders are 100,000 bbl 
in any 35-day period, with receipts 
and deliveries limited to 15,000 bbl 
minimum lots. “Occasional” or spot 
shipments of 50,000 bb! minimum will 
be accommodated providing facilities 
are available and the entire shipments 
can be received and delivered in single 
lots. 

The tariff rate published initially for 
the trunk line movement from Edmon- 
ton to Burnaby is 45 cents per bbl de- 
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livered. The normal evaporation and 
loss allowance of one per cent is called 
for by the tariff. The company under- 
takes to load tankers at its Westridge 
marine loading dock for 242 cents per 
bbl. The refiner shipping via the pro- 
jected spur line into Ferndale, Wash- 
ington, has been quoted a through rate 
from Edmonton of 2 cents per bbl 
above the Burnaby rate. 


Dispatching Problems 


Trans Mountain’s terminal arrange- 
ments and tariff anticipate the move- 
ment of crude oils in batches segre- 
gated by type. The safeguarding of 
crude segregation will be a constant 
duty of the Trans Mountain dispatch- 
ers. Such segregation will be under- 
taken to the extent possible with avail- 
able terminal tankage and uncertain 
line hydraulics on precipitous western 
Slopes. The first scheduled shipments 
are of three types of crude designated 
as “Redwater,” “Leduc” and “Light 
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TYPICAL pump station layout 
on Trans Mountain line. 


Mix,” the latter coming from Joseph 
Lake, Armena, and Camrose fields. 
The Edmonton terminal is fed by 
the same five feeder lines that serve 
Interprovincial’s trunk line to Superior 
as well as three local refineries. Thus, 
a co-ordination of the scheduling and 
dispatching of all feeder pipe line de- 
liveries into the Edmonton area is es- 
sential for good operation, besides 
achieving more-efficient utilization of 
the tankage of all recipients concerned. 
Trans Mountain’s own trunk line 
dispatching is handled on an around- 
the-clock basis from the Vancouver 
head office. Working shifts, the dis- 
patchers normally communicate with 
terminals, stations and other points 
over the telephone circuit. The teletype 
is used to transmit extended dispatch- 
ing orders, and to gather the 7 a.m. 
daily reports. It is available also should 
the telephone circuit fail, as are also 
the nine fixed radio stations along the 
route which operate so effectively in 
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the “medium frequency” band. 

Trans Mountain dispatchers are re 
sponsible to “call signals” for the gen 
eral results desired, and to issue spe 
cific orders for main valve changes 
etcetera; but detailed handling of sta 
tions to accomplish results are left to 
local responsibilities. 

Because of the waxy nature of the 
Alberta crude oils, and the tendency of 
such wax to congeal and adhere to the 
pipe wall— especially during winte! 
temperatures — it is necessary to run 
“pigs” or scrapers through the line at 
frequencies of about 5 to 7 days. These 
are placed in and taken from the line 
at “scraper traps” located 75 to 110 
miles apart along the line. The sched 
uling of these scrapers, which are han 
dled in the field by the station operat 
ing and line maintenance crews, is an- 
other responsibility of the dispatchers 
It is, in fact, an important one because 
main line valves must be opened and 
closed in careful sequence and timing 
to avoid any unexpected or disastrous 
line shut-off. 


Mobile Equipment 

A most difficult problem in the field 
is transportation of personnel and 
heavy work equipment. Western Can 
ada’s main road systems do not cross 
the Rockies and the Cascade Range 
via the Trans Mountain route, al 
though — along the pipe line — im- 
proved roads are accessible for a total 
of 370 miles. About 165 miles of line 
are near seasonably fair roads; about 
75 miles are in sections where roads 
are impassable in winter, and about 
110 miles have practically no roads. 
Thirty to 50 ft of snow falls annually 
in these two sections, and all of the 
poor roads or lack of roads are in the 
mountains. Even travel over the 235 
miles of good road from Edmonton to 
Jasper is precarious during much of 
the winter, and truck travel is restricted 
during the spring thawing periods. 

About 600 miles of the route are 
generally paralleled by the Canadian 
National Railway. Passenger service, 
however, is practically on a once-daily 
basis because the two excellent pas 
senger trains daily in each direction 
run about one-half hour apart. The 
Canadian Pacific Railway operates 
over the Coquihalla Pass route, but this 
line is frequently immobilized during 
two or three months of winter by 
heavy snowfall. Air line service in the 
West is excellent, but is available to 
Trans Mountain only between Van- 
couver and Edmonton and between 
Vancouver and Kamloops. 

Because of the foregoing conditions, 
all maintenance crews are equipped 
with a variety of four-wheel drive ve 
hicles consisting of jeeps, power-wag 
ons, and 4-wheel .drive trucks. Experi- 
ence on snow-covered roads will be 
gained this coming winter by trial op- 
eration of snowmobiles, snow-cats and 
muskeg crawlers. 

Certain crews are equipped with 
track-type tractors and %-yd back- 
hoes. Over passable roads these are 
transported on heavy-duty trailers 
towed by the trucks. For movement 
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into otherwise inaccessible areas, three 
railway units —each consisting of a 
heavy-duty flat-car and a combination 
sleeping-and-boarding car— have 
been obtained. Co-operation of both 
the Canadian National and Canadian 
Pacific railways in the emergency 
movement of this equipment has been 
assured. 


Personnel 


At the outset, the Trans Mountain 
organization comprised only its Board 
of Directors and their construction 
committee. They engaged the services 
of Canadian Bechtel Limited to design 
and engineer the line, and to act as 
agent for its construction. 

About mid-1952, the directors laid 
plans to employ and train a permanent 
operating organization of Canadian or 
British Commonwealth personnel. It 
was recognized that Trans Mountain 
was a non-affiliated corporation, and 
that a self-sufficient management and 
operating staff would be required. 
Studies indicated the need for an or- 
ganization of approximately the form 
shown in a chart accompanying this 
article. 

The several staff departments will 
headquarter in the Vancouver head 
office. Line supervision of field opera- 
tions will be through the general su- 
perintendent at Kamloops and the dis- 
trict superintendents at Edmonton and 
Vancouver. Terminal and station op- 
erating groups are as indicated in the 





chart, as are also the several special 
maintenance personnel. 

Line and right-of-way maintenance 
presents the most difficult problem be- 
cause of the long sections of rugged 
terrain along the route, the bitter win- 
ter weather encountered, and the very 
limited rapid transportation facilities 
available. Thus, it was decided to es- 
tablish six pipe line maintenance head- 
quarters along the route at 90 to 140 
mile intervals depending on availability 
of passable winter roads. 


Staff and Training 


With the recent building of several 
new Canadian crude oil and products 
pipe lines, the hiring by Trans Moun- 
tain of a staff of Canadians experi- 
enced in pipe line operations was not 
possible. Thus it was necessary to em- 
ploy qualified personnel from other 
walks of life and give them the neces- 
sary training. To accomplish this, a 
team of five experienced American 
pipeliners was engaged on a temporary 
basis. More than 2000 applications 
were reviewed in hiring the first 150 
new employees. 

Through subsequent co-operation of 
14 American pipe line companies, sev- 
eral of which had no affiliated interest 
in the Trans Mountain project, a group 
of the most senior Canadians was per- 
mitted to visit and generally study the 
operations of those companies in IIli- 
nois, Missouri, Louisiana, Texas, Utah, 





and California. Later, groups of oper- 
ating and maintenance supervisors, sta- 
tion operators and dispatchers were 
given detailed training at stations, tank 
farms, and offices of the Shell, Rich. 
field, and Salt Lake pipe line systems 
under actual operating conditions, 
Some of these groups were given in- 
struction by the manufacturers in the 
Nordberg engine plant at St. Louis, 
Missouri, and the Bingham pump plant 
at Portland, Oregon. Special help was 
given also by Interprovincial Pipe Line 
Company in Alberta, and by Portland 
Pipe Line Company in Maine. 

During July and August, practically 
all Canadian employees, including of.- 
fice workers, were given a two-weeks’ 
course in Trans Mountain’s new Pro- 
cedures Manual. This is a modification 
of a similar manual prepared by Shell 
Pipe Line. Actual participation in 
some of the station, line, communica- 
tion, and housing and office building 
construction work, and in the line pres- 
sure-testing program, as well as review- 
ing all equipment layouts from an en- 
gineering aspect, served further to 
train numbers of the personnel for the 
difficult operating job ahead. 

By August 1953, the new head 
office staff, the operating and mainte- 
nance supervisors, and station and ter- 
minal operating personnel had re- 
ceived most of their outside training, 
and were preparing for actual opera- 
tions. Thus the directors’ policy to en- 
gage only Canadian or British Com- 
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"K-W” ROCK RIPPER PLOWS UP ROCK OR FROST! 
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CoM Dal: ils HOE 


The massive “K-W" ROCK RIPPER, manufactured by WADSWORTH 
MANUFACTURING COMPANY, Irving, Texas, soon pays for itself 
in time and blasting expense saved. Cuts through rock and frost 
with amazing ease and speed. Not only are blasting costs held 
to a minimum, but wear and tear on ditching machines are greatly 
reduced. 84-inch ripper shank is special formula steel, forged, heat- 
treated, and finally oil-drawn. Point of ripper tooth is tough 


=roe | WADSWORTH MFG. CO. | “sce 

and TAKE-UP Ss e e OF ENGLISH 
PLOWS also MOBILE STEAM 
Available P.O. BOX 21 IRVING, TEXAS PHONE 2-0808 “JENNY 


alloy steel with special facing that eliminates breakage and gives 
long life. Being hydraulically operated, the tooth can be raised 
and tractor may be backed up for repeated ripping in extra 
hard ground. This feature saves valuable time since tractor need 
not be turned or leave ditch line. The “K-W" ROCK RIPPER obso- 
letes all other types of ripping equipment. We can fit YOUR trac- 
tor. Write to us at Irving for more information! 





Positive 
Control! 
Plows Straight 
as Tractor 
will Walk! 














Rips up to 
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Depth—Rocks 
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© 202 miles of 10” products line, laid by Associated 
for Standard Oil Company of Indiana. It pays to 


associate with Associated. 


ASSOCIATED 
PIPE LINE CONTRACTORS, INC. 


Earl Allen, President e J. W. Sharman, Vice President 


P.O. Box 2163 LI-7561 
HOUSTON, TEXAS 
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monwealth personnel in the permanent 
staff was implemented. 

A study of the available housing 
along the route showed that, with the 
exception of the Edmonton and Van- 
couver areas, suitable homes could not 
be found for the company’s future em- 
ployees adjacent to pump station and 
pipe line maintenance headquarters. 
Thus the directors approved the con- 
struction of houses at all locations ex- 
cept Edmonton and Vancouver, and 
a contract for 101 houses was let. 
Ninety of these houses in nine groups 
will be finished late in 1953. The larg- 
est group, on Crescent Heights in 
Kamloops, contains 18 houses. 

The houses are of two types. Both 


and attached garage. Despite the gen- 
eral standardization of style, wide va- 
riety in the colors of the asbestos 
shingle siding and roofing, curved 
streets and site terracing will give the 
house groups a pleasing appearance. 
Fencing, landscaping, etc., have been 
included in the group layouts. 

The houses will be equipped with 
furnaces, hot water heaters, stowes and 
refrigerators. Cooking and heating is 
with propane gas, which has been con- 
tracted for at all sites. Because of the 
absence of public utility or station- 
generated electric supplies at two of 
the more-remote locations, Blue River 
and Brookmere, 40-kw engine-driven 
generating plants are being built. Gen- 
eral contractor for the houses is Ben- 





types are 142-story, with full basement 
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PERFORATED ASBESTOS 


PIPE LINE FELT 


GIVES BLISTERS THE AIR “4 










There’s no trapping in the wrapping 
when you use Ruberoid’s “Air-Vent” 
Pipe Line Felt. Air, gases and surface 
moisture escape through tiny pin pricks 
in the felt before they can form dam- 





National Sales Agents 


Ss. D. DAY COMPANY 
1973 West Gray Ave. 
Houston 19, Texas 


« “Serving All Pipe Lines” 











aging blisters. After wrapping, hot 
enamel fills up these perforations. When 
it cools, it hardens, producing the action 
of miniature rivets between pipe and 
felt. 


“Air-Vent” Pipe Line Felt is more 
flexible. It fits the pipe closer and holds 
it in a skin-tight grip. You get all these 
advantages, yet this superior pipe line 
felt costs you no more. Write for your 
free sample today. Pipe Line Felt Dept., 


The Ruberoid Co., 500 Fifth Ave., New 


York 36, N. Y. 


The RUBEROID Co. 
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nett and White Construction Limited, 


Head Office Building 


The erection of a head office build- 
ing for Trans Mountain at 400 East 
Broadway, Vancouver, British Colum. 
bia, was commenced in August, 1953, 
The building is L-shaped in plan, and 
initially will be one story in height, 
although provision for later erection of 
a second story is made. The facade 
will be of Roman brick and aluminum, 
which will be set off by landscaping 
along the principal frontages. 

The main floor, which covers 10,400 
sq ft, will contain special layouts for 
executive suite, conference room, 
drafting room, accounting rooms and 
dispatching room. All offices have un- 
obstructed outside windows, and most 
are 14 ft deep to a corridor — their 
widths differing according to their pur- 
poses. The basement, of 4000 sq ft, 
will contain rooms for storage, utilities 
and services, and an employees’ lunch 
room. 

The use of fixed corridor walls with 
movable transverse partitions of Philip- 
ine mahogany permits modification 
of layout to fit changing office needs. 
The floors in corridors and general 
areas will be of vinylite tile. Those in 
entrance and lobby will be of terrazzo, 
Executive offices will be carpeted. Ceil- 
ings will be of acoustic tile, set flush 
with the fluorescent lighting fixtures. 
Cold weather heating will be by warm 
air distributed through ducts in corri- 
dor ceilings and returned through wall 
registers and under-floor ducts. The 
same system will serve for fresh or 
cooled air circulation in warm weather. 

The site is near the junction of the 
Trans Canada, Lougheed, and Douglas 
Highways, with convenient access 
from Burnaby and inland points along 
the main and spur pipe lines. The site 
will contain a paved parking lot for 
office and field employees of about 12, 
000 sq ft enclosed by a chainlink fence. 
General contractor for the building is 
Jarvis Construction Company, Ltd. 

Occupancy of the office building is 
planned for mid-December, 1953. The 
Trans Mountain head office and Paci- 
fic district organizations are operating 
meanwhile from temporary headquar- 
ters at 1070 Hornby Street also in Van- 
couver. The company’s office at 465 
Victoria Street, Kamloops, is head- 
quarters of the general superintendent 
and the special maintenance personnel. 
The Edmonton office at 10128 103rd 
Street is headquarters for the Prairie 
district. ket 

www 


Rehearing on Gas Export 
Denied Trans-Canada 


The Federal Power Commission has 
denied an application by Trans-Canada 
Pipe Lines, Ltd., for rehearing of the 
FPC’s opinion No. 261 and order 
issued September 1, authorizing Ten- 
nessee Gas Transmission Company 
and Niagara Gas Transmission, Ltd., 
of Toronto, Canada, to export natural 
gas from the United States for ult 
mate consumption in the Toronto, On- 
tario, market area. 
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f ' - POST OFFICE BOX 3008 2° 
é . . = aoe 
TELEPHONE 6-3241 ODESSA. TEXAS 
PLANT PHONE 6-3449 June 22, 1953 





To Whom It May Concerns 
WS RELEASE THE FOLLOWING REPORT: 


In the latter part of 1948, our company planned to expand our 
facilities to pick up flared gas in the South Cowden Field near Odessa, 
Texas. Because of a steel pipe shortage at that time, new pipe could 
not be obtained and the company purchased approximately 126,000 feet 
of light-weight 3rd class invasion pipe, sizes 4", 6", 8", 10" ani 12" 
that had been used in water systems. Tubercular formations had subs 
tially reduced the inside diameter of all the pipe. Arter cleanig 
and close inspection, it was found to be in critical condition, It 
was badly pitted and full of small pinholes. An attempt was made to 
make repairs by welding, but the pipe was in such poor condition that 
the repair program was abandoned. 


At that time, a new company with a new process of cleaning and 
plastic-coating pipelines (in place) was proving their method of in- 
ternal pipeline protection in the field. After investigation of this 
new company, known as Curtis-Tomlinson Co., Ltd., now PIPELIFE, INC., 
of Odessa, Texas, Odessa Natural Gasoline Company entered into a con- 
tract with Curtis-Tomlinson Co., Ltd., to lay, clean, ami plastic-coat 
internally (in place) the entire gathering system, After the plastic 


ponte Etech yes cages My oe gu wre tested with 120 p.s.i. air Here is one of many instan- 
These lines have been in constant service since 1949, and no ces of documented proof that the 

failures have occurred, All lines have given over four years of satis- ‘ . P 

factory, trouble-free service. Uncoated (new) pipe carrying the sour Pipelife method pays for itself. 


ges from this same field will begin to fail from internal corrosion 
in three years or less, 


Full details of the Pipelife 
ODESSA NATURAL GASOLINE CO, : : 

y, . if process, how it works and is ap- 
Ah 4/2 plied, are available in an illus- 
trated folder available without 
charge. Write today. 


WON/jg W. D. Noel, President 




















Pipelines are the lifelines of the nation. Protect them — the Pipelife way. 


Gh PIPELIFE INC 
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BOX 1711 ODESSA, TEXAS 1604 W. 2ND 
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GRAPHIC illustration of Shell Oil Company’s new 14-in., 
279-mile Wood River carrier. New 1210-hp engines are 
installed at Auburn and Sibley, Illinois, stations. 


NEW ADDITION to Shell’s Auburn, 
a 1210 hp pumping engine, a two stage centrifugal 


P 615.05 









Illinois station houses 


pump, and a speed increaser, 


Wood River Line Features Modern Design 


Shell's 279-mile, 14-in. products carrier includes 


many new concepts of pipe line design and operation 


| NCORPORATING the most modern 
concepts of products pipe line design, 
Shell Oil Company’s new 14-in. Wood 
River carrier has been highly efficient 
in its first nine months of operation. 
The new line, which runs 279 miles 
between the Wood River refinery and 
terminals at Argo, Illinois, and East 
Chicago, Indiana, replaced an old 8-in. 
line which transported 34,000 bbl per 
day. The new line has an initial daily 
throughput capacity of 85,000 bbl and 
an ultimate capacity of 120,000 bbl 
when the full complement of pumping 
facilities is installed. Power on the line 
is now provided by two 1210-hp super- 
charged diesel engines’ in stations at 
Auburn and Sibley, Illinois, together 
with electric motor drives at the Wood 
River station and the engine installa- 
tions that powered the original system. 
Construction of the new 14-in. car- 
rier, which cost more than $10,000,- 
000, began in May 1952. It was laid 
parallel to the older 8-in. line with 
products, at times, running through 
segments of both 8 and 14-in. pipe to 
1Nordberg. 
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maintain continuous throughput. As 
each section was completed, the 8-in. 
pipe was removed and salvaged. 

The original line was laid in 1927 
for transporting crude to Shell’s 
former East Chicago refinery. With the 
expansion of Shell’s Wood River refin- 
ery in 1940, the line was converted to 
products transportation. East Chicago, 
with its storage capacity of 2,500,000 
bbl, now serves as a product terminal. 


Prime Movers 


The new prime movers in the Au- 
burn and Sibley stations are four-cycle, 
supercharged diesel engines with eight 
cylinders of 13-in. bore and 16'-in. 
stroke, rated 1210 hp at 460 rpm. Each 
engine drives a two-stage, horizontal 
split case, centrifugal pipe line pump? 
through a speed increaser® with a ratio 
of 1:8.205. The pumps have a rated 
capacity of 4160 bbl per hour. Each is 
equipped with double mechanical seals 
with separate seal oil circulating pump. 

The engine at Auburn, as well as at 


2Byron Jackson. 
8Farrel Birmingham. 
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Sibley, is set up in series with an 810 
hp diesel engine. These 810 hp units, 
in addition to similar engines in sta 
tions at Barnett, DeWitt and Bradley, 
Illinois, were installed in 1947. Line 
pressure is established at 900 psi and 
varies with product and temperature. 
Currently, 22 different products are be- 
ing carried through the line with gaso- 
lines and fuel oils the principal 
products. 

The new Shell carrier is hydraul- 
ically balanced to maintain a constant 
pressure differential and assure max 
mum throughput. All-welded seamless 
steel pipe was used throughout the 
line. Wall thickness varies from .312 
to .375-in. with the heavier pipe laid 
principally in the metropolitan areas. 


Operations 


One of the many unique features of 
this new products line and other lines 
operated by Shell is the system where- 
by the products are dispatched via 4 
teletype communications network 
from Shell’s New York office. Tele- 
types at the main office, pumping sta 
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Uniform Wall Thickness 
Strong, Sound Welds 
Round and Straight 
Easy to Weld 
Free from Scale 
Free from Surface Defects 
Long Lengths 
Easy to Contour-bend 
High Yield Point 
Precision Made 
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REPUBLIC ELECTRIC WELD LINE PIPE 





















Clean inside surfaces reduce the likelihood of clogged valves and regulators 
when a Republic Electric Weld Pipe Line is put into service. 





_ Clean outside surfaces help speed coating and wrapping of the line, with 
fewest holidays. 











an 810 Other advantages of Republic Electric Weld Line Pipe include rapid, plumb 

D units, alignment of the uniformly round ends for welding; uniform wall thickness 
he dey to assure uniform strength; high ductility for smooth, rapid field bending. 
oo More than 67,000 miles of Republic Electric Weld Line Pipe have been 
abi laid these past 24 years on all types of transmission, gathering, distribu- 
“are be tion, and product lines ... proof of dependability at low laying cost and 
th gaso- maintenance cost. 
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MODERN, well kept 





W. MELLENBERGER, chief operator of Shell Oil Company’s 
Auburn, illinois, station adjusts a valve on the automatic 
starting system for the 1210 hp supercharged diesel. 


tions and terminal points are in con- 
tinuous operation with line rates and 
products co-ordinated to predeter- 
mined schedules. 

Another salient point of operation is 
the system developed for automatic 
starting and operation of the pumping 
units. This system utilizes the usual 
governor as an overspeed device only, 
with the primary control of the engine 
functioning through direct hydraulic 
cylinders that position the fuel racks in 
response to changes in station suction 
and discharge conditions. Air actuated 
cylinders provide the start and stop se- 
quence. 

On a push button or automatic start, 
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following the opening of the main 
pump valves and the establishment of 
pump seal oil and engine oil circula- 
tion, the start cylinder receives air 
through a solenoid valve, extending its 
piston to open the fuel rack wide at the 
same moment as starting air is admit- 
ted to the engine. When the engine 
fires and differential pressure across 
the main pump increases, the solenoid 
valve to the idle cylinder opens, admit- 
ting air to retract the fuel rack to idle 
position. After a delay through an elec- 
tric timer, the air is released at a con- 
trolled rate by means of a time tank, 
allowing transition of the engine from 
idle to control speed over a period of 








CONTROL ROOM of the Auburn station with station chief 
Mellenberger at teletype. W. J. Wagert, and G. D. Harden, 
division engineer, and chief chemist respectively 


of North Line, are at panel. 


approximately five minutes. This mul- 
tiple sequence insures time to warm up 
a cold engine and the gradual applica- 
tion of load. 


Special Features 


In these and several other aspects, 
the new line is a pipe line of the future. 
For the first time refinery base stocks 
are blended into finished products as 
they enter the line. This is accom- 
plished by pumping gasoline compo- 
nent stocks through separate lines into 
a special “component blending” unit, 
which in turn feeds the finished prod- 
ucts directly into the line with signifi- 
cant savings in time and tankage. * * 
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Petitions Ask Approval 
On Pipe Line Changes 


Petitions have been filed with the 
FPC for changes in natural gas pipe 
line projects previously approved for 
construction in the Southwest, involv- 
ing El Paso Natural Gas Company, of 
El Paso, Texas, Permian Basin Pipe- 
line Company, of Chicago, Illinois, and 
Northern Natural Gas Company, of 
Omaha, Nebraska. 

One of the petitions, filed by El 
Paso, requests the FPC to permit 
changes under which Permian will 
transport natural gas for El Paso from 
the Spraberry area in Texas, and also 
proposes the redesign and rearrange- 
ment of pipe line facilities in the Spra- 
berry area. Total net savings in facili- 
ties to be constructed by El Paso, by 
the proposed deletions, would be 
$5,884,910. 

The other petition, filed jointly by 
El Paso, Permian and Northern, seeks 
authority for certain operational 
changes in the arrangement under 
which gas is delivered by Permian to 
Northern through El Paso’s facilities. 

The petition filed by El Paso involves 
an expansion program authorized by 
the Commission last June under which 
the company will increase the daily 
capacity of its pipe line system by 
about 400,000,000 cu ft per day. El 
Paso said that it has entered into an 
agreement with Permian under which 
the latter company will transport up to 
225,000,000 cu ft per day from the 
Spraberry area to El Paso’s proposed 
Plains compressor station in Yoakum 
County, Texas. This plan would avoid 
_the necessity for Permian and El Paso 
building duplicate pipe lines from and 
to the same areas. 

In connection with the second part 
of its request, for changes in facilities 
in the Spraberry area, El Paso said that 
the redesign and rearrangement would 
provide greater flexibility of operations, 
result in lower construction costs and 
lower costs of operation and mainte- 
nance. 

The other petition, filed jointly by 
the three companies, relates to certifi- 


HOVERING A few feet off ground is new Bell Helicopter recently 
leased by H. C. Price Company. Helicopter holds a pilot and 
two passengers. Empty weight is only 1400 Ib, but it will pick 
up a useful load of 950 Ib. It cruises at 80 miles an hour and 
will climb 970 ft per minute to a maximum of 13,000 ft. 








cates issued by the Commission last 
May 1 authorizing the construction of 
pipe line facilities designed to make 
additional natural gas available to 
Northern. 

As authorized, Permian is to deliver 
gas to El Paso at Wasson, Texas, with 
El Paso delivering an equivalent quan- 
tity of gas to Northern at Dumas, 
Texas, for the account of Permian. 
Under the operational change pro- 
posed .in the petition, Permian would 
deliver the gas to Northern at Wasson, 
with Northern immediately delivering 
the gas to El Paso at this point. El Paso 
would then transport gas for the ac- 
count of Northern, rather than Per- 
mian, and would redeliver equivalent 
volumes to Northern at Dumas. 

The petition says that the changes 
would eliminate the measuring station 
now authorized for construction by 
Permian at Dumas, thus resolving op- 
erational and maintenance difficulties 
attending such widespread location of 
facilities as well as resulting in a sav- 
ing in construction costs. 


First 3-D Pipe Line Movie 
Filmed by Price Company 


A 3-D construction movie—the first 
of its kind filmed for the pipe line in- 
dustry—recently has been produced 
by the H. C. Price Company of Bartles- 
ville, Oklahoma, and is now available 
for public showings. 

The film is entitled “This Is Your 
Line.” In approximately 12 minutes it 
covers construction work undertaken 
in 1953 on four major pipe line proj- 
ects. Included are scenes of work done 
this year for Tennessee Gas Transmis- 
sion Company, Texas Gas Transmis- 
sion Corporation, Southern Natural 
Gas Company and Gulf Interstate Gas 
Company. 

The film is in color and has a musi- 
cal accompaniment. Technical re- 
quirements necessitate the use of a 
special projector lens and _ screen. 
Polaroid glasses must be worn by the 
audience. Requests for showings of this 
new movie should be directed to the 
H. C. Price Company, P. O. Box 1111, 
Bartlesville, Oklahoma. 
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PATROL PILOT for Service Line Company’s Oklahoma 
division swoops low over Pauls Valley station during his 
weekly patrol. Five patrol planes cover the company’s 
12,150-mile pipe line system that operates in 11 states 
Patrol system observed its seventh anniversary. 


Pasco-Spokane Products 
Pipe Line Completed 


Completion of a $4,000,000 prod 
ucts pipe line between Pasco, Wash 
ington, and Spokane, Washington, has 
been anounced by Standard Oil Com 
pany of California. 

The new line, constructed and ope: 
ated by Salt Lake Pipe Line Company, 
is part of a $48,000,000 oil supply 
system developed by Standard and its 
subsidiaries to serve the Intermountain 
and Inland Empire areas. Included in 
the facilities are a $21,000,000 pips 
line between Salt Lake City, Utah, and 
Pasco; a $16,000,000 refinery at Salt 
Lake, and a $7,000,000 crude pipe lin« 
supplying the refinery from Rangel) 
field in Colorado. 


New Technical Magazine 


Worthington Corporation has an 
nounced the first issue of the technica! 
publication, Power and Fluids. The 
new magazine will present articles and 
other editorial material. 

The magazine will be issued quai 
terly and the editorial content will con- 
sist of useful and authoritative info 
mation for readers in the power and 
fluid handling fields. It will describe 
new product applications, processes 
and methods. Subjects covered will in 
clude installations, operation and 
maintenance of industrial apparatus 
and applications of particular interest 
because of specific problems involved 


Heavy Equipment Movie Out 


The inside story on modern con 
struction equipment, ranging from 
small blast-hole drills up to giant hy 
dro-cranes, and including many types 
of machinery familiar to pipeliners, is 
now available from the Bucyrus-Eric 
Company publicity department 
South Milwaukee, Wisconsin. 

The film explains how modern 
equipment is conceived, designed, built 
tested, applied in the field, and contin 
ually improved. Three-fourths of the 
film’s footage is devoted to in-plant 
views, the remainder to on-the-job 
scenes of equipment actually at work 
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Private circuits can be set up of 
for executive use between any ce 
i of the stations along the system. MAINTENANCE PARTY LINE b 

Operations maintenance men can OTHER CIRCUITS : 
e communicate between any of the May be used for alarm signals gl 
| terminals or microwave relays. or for microwave maintenance te 
personnel communications. re 
¢ 
It’s a fact! Versatile Motorola Microwave can do a better tr 
job of communications for you—at lower cost—than any lo 
other system available. One microwave radio frequency car- in 
rier simultaneously transmits numerous voice, telemetering, MOTOROLA SYSTEMS ARE IN AND WORKING T 
teleprinting and industrial control signals. The illustration FOR THESE COMPANIES de 
shows how job-proven Motorola Microwave delivers positive, Below is a partial list of systems installed and operating, Pi 
fail-safe control of widely separated, remote system facilities and those under construction (*). a 
outs ! ° 
24 hours a day! , P Pacific Power and Light Co., Portland, Ore. a 
Motorola custom-tailored systems provide non-stop com- Brazos River Electric Transmission Cooperative, Waco, Tex. 
munications for industry across the nation. Microwave and Illinois Power Co., Decatur, Ill. sy 
VHF radio tie-ins blanket plant areas, railroads, pipelines, Central Illinois Public Service Co., Springfield, Ill. al 
entire cities. Discover now how you can cut costs and speed Pan American Pipeline Co., Houston, Tex. sl 
operations with Motorola Microwave. Shell Pipeline Co., Houston, Tex. ul 

Panhandle Eastern Pipeline Co., Kansas City, Kans. 
For full details, write Dept. 2286-PE today! Southern Counties Gas Co., Los Angeles, Calif. P. 
La Fourche Telephone Co., Golden Meadow, La. P 

Mid-Valley Pipeline Co., Longview, Tex. 
Greenwood Telephone Co., Greenwood, S. C. a 
*Bonneville Power Administration, Chehalis, Wash. Ps 
*Sinclair Pipeline Co., Independence, Kans. in 
L ® Freeport Sulfur Co., New Orleans, La. If 
' *West Coast Telephone Co., Everett, Washington al 
ot 0] ro c *Dayton Power & Light Co., Dayton, O. n 
Southern California Edison Co., Los Angeles, Calif. gi 
RADIO COMMUNICATIONS *Middle South Utilities, Pine Bluff, Ark. Cl 
ti 
RE : 
«to MORE and MORE 
_— . The trend 1s fo LAUT ve! ir 
Motorola Communications & Electronics, Inc. LA MICROWAVE - | 
A SUBSIDIARY OF MOTOROLA, INC M On ORO B 
900 N. Kilbourn Ave., Chicago 51, Illinois © Rogers Majestic Electronics Ltd., Toronto, Canada : 
. WHEN ANSWERING THIS ADVERTISEMENT, PLEASE MENTION “ITEM 5367” ¢ 
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Abstracts of Papers Presented at NACE 
South Central Regional Meeting, Tulsa 


Cathodic Protection of Bare Pipe 
Lines in High Resistance Soil: by R. 
C. Martin, Plantation Pipe Line Com- 
pany, Atlanta, Georgia. A brief de- 
scription given of Plantation’s entire 
system, comprised of 4, 8, 10, 12, 14, 
and 18-in. pipe totaling 2050 miles. 
Most of the pipe under 14-in, (about 
900 miles) is bare. Leak experience to 
date is discussed. Most of the paper is 
devoted to experience on 4-in. lateral 
line in 20,000 to 70,000 ohm per cc of 
soil, where approximately 75 per cent 
of the leaks have occurred. Survey 
methods, magnesium anode, and recti- 
fier installations are described. 

Economics of Pipe Line Corrosion 
Mitigation: By L. G. Sharpe, Humble 
Pipe Line Company, Houston, Texas. 
The economics of controlling internal 
corrosion of sour crude oil pipe lines 
and storage tanks are discussed. Pro- 
tective measures considered are inter- 
nal linings, corrosion inhibitor treat- 
ments, non-metallic materials of con- 
struction, and non-ferrous materials of 
construction. The economics of coat- 
ings and cathodic protection for con- 
trolling external corrosion of pipe lines 
and tank bottoms are examined. 

Cathodic Protection of Plant Yards 
with Distributed Anode Systems: By 
B. J. Whitley, Jr., corrosion engineer, 
Tennessee Gas Transmission Com- 


_ pany, Houston, Texas. Observed cor- 


rosion and detailed pipe-to-soil voltage 
surveys, with interrupted current drain 
of plant yards revealed that the con- 
centrated cathodic protection ground 
beds along the edge of the yard did not 
give good current distribution to pro- 
tect the underground structures and 
piping in the center of the plants. The 
desired protection was obtained by dis- 
tributing anodes through the yard at 
locations determined by the yard pip- 
ing and the local current requirements. 
The procedure used to determine the 
design of the bed is discussed in the 
paper, and most of the design can be 
adapted to any specific yard. Installa- 
tion of such a bed, adjusting the in- 
dividual anode current output, inter- 
system bonding, rectifier maintenance, 
and the periodic pipe-to-soil voltage 
survey are discussed to enable a full 
understanding of the technique. 
Internal Plastic Lining of Pipe In 
Place: By M. B. Grove, senior enginer, 
Pipe Line Research Section, Inter- 
state Oil Pipe Line Company, Shreve- 
port, Louisiana. A report of specific 
installations of plastic coating in place 
In new and old steel lines and in an 
aluminum line. Discussion of eco- 
homics of this coating procedure is 
given and there is a brief summary of 
current techniques of surface prepara- 
tion, coating applications, coating 
materials, and inspection control. 
_ The Need for Proper Cooperation 
in the Design of Corrosion Protection: 
By Carl A. Erickson, Jr., The Peoples 
Natural Gas Company, Pittsburgh, 
Pennsylvania. A review of difficulties 
Caused by poorly designed corrosion 


protection units and an appeal to cor- 
rosion engineers to cooperate with each 
other for their own welfare. 

Experiences with Cathodic Protec- 
tion on Montana Power and Light 
System: By Carl A. Davis, Montana 
Power and Light Company, Butte, 
Montana. A history of the Montana 
Power Company’s experience in cath- 
odic protection of gas distribution sys- 
tems. Description of various types of 
ground beds, and cost curves showing 
relation of maintenance costs to cath- 
odic protection are given. Examples of 
records are shown. 

The Effects of Impurities on the 
Performance of Magnesium Anodes: 
By H. A. Robinson, Dow Chemical 
Company, Midland, Michigan. Paper 
is based on field data and extensive 
laboratory tests carried on at the Dow 
Chemical Company over the past sev- 
eral years. It deals with the effects of 
the alloying elements and minor im- 
purities on the efficiency of Mg—6 per 


cent, Al—3 per cent zinc anodes and’ 


discusses these effects in relation to 
existing composition specifications. 
The alloying and impurity elements 
treated include aluminum, zinc, man- 
ganese, iron, nickel, copper, and beryl- 
lium. 


Westcoast Financing 


Promised by Banker 


Financing of the total $138,940,000 
cost of the entire Westcoast Transmis- 
sion Company, Inc., project to deliver 
natural gas from Alberta gas fields to 
the Pacific Northwest has been prom- 
ised by a New York investment banker. 

Edward T. Herndon, member of the 
Eastman, Dillon and Company firm, 
told an FPC hearing that his organiza- 
tion is prepared to finance the project 
if it is granted a license by the com- 
mission. 

Financing of the pipe line, said 
Herndon, would be through $29,000,- 
000 in 1 to 5%4-year serial notes; $71,- 
000,000 from 20-year, first mortgage 
bonds, and $24,440,000 from subor- 
dinated long-term debentures and com- 
mon stock sold to the public. 


‘Better Blasting’ Bulletin 
Now Available 


First issue of a new quarterly tech- 
nical bulletin, designed to assist mine 
and quarry operators, construction en- 
gineers, pipe line companies, lumber- 
ing firms and other users of industrial 
explosives, has been published by Atlas 
Powder Company. 

The four-page illustrated bulletin, 
titled “Better Blasting,” describes 
modern blasting techniques in practi- 
cal, readable fashion. The last page is 
devoted to a chatty column called 
“Mac’s Notes,” written by David M. 
McFarland, manager of the technical 
division. 

Copies will be mailed without charge 
on request to the Technical Division, 
Atlas Powder Company, Wilmington 
99, Delaware. 
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Tidewater Lays Offshore 
Line in California 


Tide Water Associated Oil Company 
has laid an 18-in. submarine pipe line 
off the Pacific Coast Shore at Ventura, 
California, to take crude from its Ven 
tura Avenue field for off shore tanker 
loading. 

The line goes out 4300 ft into the 
Pacific Ocean, the hose at the end to 
be raised for loading tankers and re- 
turned to the-ocean bottom when load- 
ings are completed. 

The pipe line, when in operation, 
will be capable of loading at the rate 
of 9000 to 10,000 bbl per hour. The 
line has a weight of 200 Ib per ft, a 
somastic protective coating to prevent 
corrosion, and an outer coating of 
gunite to give it weight to keep it sub 
merged. 


Supreme Court Rejects 
Mississippi Tax Case 


The United States Supreme Court 
recently voted to reject a review of the 
Coleman v. Trunkline Gas Company 
case in which the Mississippi Supreme 
Court had held that the commerce 
clause bars imposition of the Missis- 
sippi privilege tax upon pipe line op- 
erators doing exclusively interstate 
business, measured by the mileage and 
size of the pipe within the state. 

Another case of interest denied by 
the court was that of McClellan \ 
Montana-Dakota Utilities Company in 
which the Eighth Circuit Court of Ap 
peals had ruled that a gas producer’s 
1950 Minnesota federal district court 
suit against a pipe line company for 
damages resulting from a pipe line 
company’s refusal fror 1930 to 1940 
to transport the producer’s gas at rea- 
sonable rates is barred by Minnesota’s 
six-year statute of limitations even 
though reasonable rates for service were 
not determined by FPC until 1949. 


FPC Directive Sets Gas 
Delivery for Kansas-Colorado 


Chief presiding examiner Edward 
B. Marsh of the FPC has filed a de- 
Cision, subject to review, directing 
Colorado Interstate Gas Company, of 
Colorado Springs, Colorado, to sup- 
ply a maximum of 500,000,000 cu ft 
of natural gas per year to Kansas- 
Colorado Utilities, Inc., of Lamar, 
Colorado. 

The gas is to be delivered at an 
existing connection between the two 
companies’ systems at McClave, Colo 
rado, during the months of May 
through October of each year. Kansas- 
Colorado filed its application last 
March asking the FPC to order the 
service, and Colorado Interstate did 
not oppose the request. 

Kansas-Colorado had requested up 
to 5,000,000 cu ft daily, a total of 
920,000,000 cu ft per year. Examiner 
Marsh, however, ruled that the evi- 
dence does not support a finding that 
it is necessary or desirable for Colorado 
Interstate to be directed to supply Kan: 
sas-Colorado with more than 500,000 
000 cu ft a year. 
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You get the same turbulence and the same pressure drop 
through a W-K-M Pipeline Valve as you get through a length 
of pipe the same I.D. and length as the valve conduit. 


No Turbulence means a minimum of wear at the gate and 
seats — resulting in low or no maintenance costs involving these 
parts. No pressure drop means that the pump power is con- 
centrated on the transmission of gas, oil and petroleum products, 
not wasted pushing it past obstructions. 


W-K-M Valves offer more economies in maintenance costs 
and in efficient performance than any other pipeline valve — 
that's why Most of The World's Newest Pipelines are Tied 
Together with W-K-M Valves. 


W-K-M COMPANY 
P. O. Box 2117, Houston 1, Texas 
2330 E. 8th St., Los Angeles, Calif. 
Export Office: 30 Rockefeller Plaza, New York, N. Y. 


a” a 


W-K-M Pipeline Valves have: 
Full-Through-Conduit Flow ¢ Positive Leverlock Gate Control 
Pressure Seal Bonnet 
Ball Bearing Operation e¢ Superfinished Stems 


NO MORE TURBULENCE... 
NO MORE PRESSURE DROp| 
THROUGH 
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THAN HERE! 









































Pipe Line ‘‘Samaritan”’ 
Aid Water-Short City 


Citizens in water-short El Dorado, 
Kansas, will be able to continue with 
business as usual thanks to Kaneb Pipe 
Line Company and the petroleum re- 
finers and marketers in the state who 
have cooperated in the conversion of a 
products pipe line system to water 
service to relieve the critical water 
shortage that threatened a complete 
shut down of two major refineries and 


other industries in the city. 


In addition to the close cooperation 
of the refiners and potential users of 
the products pipe line facilities, which 
include Anderson-Prichard Oil Corpo- 
ration, Socony-Vacuum Oil Company, 
Inc., Skelly Oil Company, El Dorado 
Refining Company, Derby Oil Com- 
pany, Vickers Petroleum Company 
and the National Cooperative Refinery 
Association, many physical problems 
had to be overcome. 

To handle the large volume of water 
movement, Kaneb obtained and in- 
stalled three portable pumping units 
from the Service Pipe Line Company 
that were shipped by special truck into 
Wichita. These units, operating 
through temporary lines and connec- 


_ tions, will delivér 1,500,000 gal of 


water per day from Wichita into con- 
necting lines in Augusta, thence to El 
Dorado and the city’s distribution sys- 
tem. Kaneb Pipe line Company, owner 
of the products pipe line, has installed 
the temporary pumping equipment. 


The severe drought in central and 
eastern Kansas has necessitated sup- 
plementing the water supply at El 
Dorado from outside sources to pre- 
clude a severe curtailment of water 
usage for sanitary and drinking pur- 
poses, as well as industrial uses. A 
shut down of the Skelly Oil Company 
and El Dorado Refining Company re- 
fineries, the two principal industries in 
El Dorado, would further aggrevate 
the crude oil production problem in 
central Kansas. These two refineries 
have a total refining capacity in excess 
of 60,000 bbl per day and crude sup- 
pliers would soon be forced to curtail 
or completely shut down crude pro- 
duction due to insufficient storage. 

Through the cooperation of the 
Kaneb management, the City of El 
Dorado arranged for the purchase of 
water from the City of Wichita until 
overdue rain relieves the water short- 
age. This temporary supplemental 
water supply will permit the continued 
operation of the two refineries, an im- 
portant factor in the welfare of the 
small oil community. 

The Kaneb pipe line system, built by 
C-R-C Engineering Company, Hous- 
ton, with its connecting carrier, the 
Augusta Pipe Line Company, was con- 
structed primarily to give north, central 
and southern Kansas refineries a pipe 
line outlet into Nebraska. This in- 
cludes refineries at Arkansas City, 
Augusta, El Dorado, Potwin, Wichita, 
and McPherson. While the emergency 
water system exists, a pipe line outlet 
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for some of these refineries will be 
off and many temporary expedients a 
being used to handle the distributior 
refined petroleum products from 
various refineries. 


Trunkline to Supply Gas 
To Illinois Company 

The FPC has directed Trunk! 
Gas Company, of Houston, Texas, 
supply a maximum of 2,000,000 
of natural gas per day to Central | 
nois Public Service Company 
Springfield, Illinois, at a connection | 
be established near the Neoga, Illin: 
area. 

The gas will help Central Illin 
meet requirements in the Matte 
Illinois, area, which includes Mattoo: 
Paris, Charleston, Ashmore, Kansa 
Neoga, Sigel, and Effingham. Cent 
Illinois is now able to receive up ¢ 
9,178,000 cu ft of gas daily from Par 
handle Eastern Pipe Line Compan 
for distribution in the Mattoon are: 


Phillips Line Progressing 

Phillips Pipe Line Company, wholly 
owned subsidiary of Phillips Peti 
leum Company, has completed con 
struction on approximately 50 per cen 
of 44 miles of 10-in. loops on its prod 
ucts pipe line between Paola, Kans 
and East St. Louis, Illinois. 

The addition of the loops will in 
crease to approximately 76,500 bb! pe! 
day the capacity between these two 
points on the Phillips, Texas-East Chi 
cme Indiana —— pipe line. 
















































Split horseshoe shaped gear permits machine to slip 
quickly over pipe. Fast operating snap chain fasteners hold it sae 
in place. A complete cut and bevel can be made in a 12 inch “ 
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You'll soon save several times the cost of the machine in 
labor, gas and transportation charges. H&M takes approxi- 
mately one-half the labor and gas to make the cut as hand 

cutting and the work is all done in the field. 





Bring this light (24 to 155 pemeee but durable machine 
to the pipe instead of moving the heavy pipe to the machine. 
Remember, H&M designs for SPEED and ECONOMY. 


purself. Let us 
‘emonstration. 


& PIPE BEVELING MACHINE COMPANY 


311 E. 3rd St. 
Phone 3-0241 


Tulsa, 





Trade Mark Reg. U. S. Pat. Off. 
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Pipe Lines Have Other 


Uses, Says Engineer 

“The ultimate uses of pipe lines as 
a means of mass transportation give 
wide range to the imagination,” George 
E. MacDonald, representative of the 
Great Neck, New York, engineering 
firm of Lockwood, Kessler and Bart- 
lett, said recently in a paper presented 
at the annual meeting of the American 
Society of Civil Engineers in the Hotel 
Statler. 

“As the petroleum industry ex- 
panded and developed, the need for 
economical transportation of its prod- 
ucts to its markets, soon led to the ad- 
vent of long range, ‘big inch’ pipe line 
as a means of transportation. Subse- 
quent growth of the pipe line as an 
economical means of mass transporta- 
tion has been a rapid modern day revo- 
lution. 

“The office of Petroleum Adminis- 
tration for Defense estimates that 
about 163,000 miles of petroleum pipe 
lines were in operation within the U. 
S. as of January 1, 1953, and an addi- 
tional 10,000 miles are expected to be 
placed in operation this year. The nat- 
ural gas industries’ expansion of op- 
erating transmission pipe lines has 
been no less rapid. The American Gas 
Association reports that from 1936 to 
1951 the miles of transmission lines 
operating in the U. S. increased from 
55,000 to 118,000 miles. 

“Though the oil and gas industries 
are the undisputed giants of cross- 
country pipe lines, the ultimate uses of 





pipe lines as a means of mass trans- 
portation give wide range to the 
imagination. 

“Successful tests have already been 
made by Pittsburgh Consolidation Coal 
Company on shipping coal by pipe 
line. Though still in a developmental 
stage, the piped coal is finely crushed, 
immersed in water and forced by pres- 
sure pumps through the pipe line. It 
was estimated that such a line from 
Cadiz, Ohio, to Lake Erie, a distance 
of over 100 miles, might conceivably 
deliver coal for $1.00 a ton less than 
rail fare, the current rail rate being 
about $2.75 a ton. 

“The entire development of the pipe 
line industry was, of course, based on 
the fundamental fact that this was the 
most economical means of transport- 
ing great volumes of the product. Such 
economic transportation not only de- 
pends upon the operating costs of the 
system but also upon the initial con- 
struction costs. Each of these factors 
must be borne in mind when locating 
a pipe lin: and consequently the loca- 
tion survey may be considered the 
most important of the several types of 
surveys attendant to pipe line con- 
struction.” 


FPC Okays Abandonment 
Of Gas Deliveries 

Examiner Emery J. Woodall of the 
FPC has filed a decision, subject to 
review, permitting Arkansas Louisiana 
Gas Company, of Shreveport, Louisi- 








ana, to abandon the natural gas service 





of about 12,500,000 cu ft per day to 
Mississippi River Fuel Corporation, of 
St. Louis, Missouri. 

Arkansas Louisiana filed an appli- 
cation with the FPC last February 
proposing to abandon the service as of 
March 26. The Commission, however, 
suspended the notices of cancellation 
pending hearing and decision. Missis- 
sippi intervened in the proceeding in 
opposition to the proposed abandon- 
ment of service. A hearing was held 
June 17. 

Examiner Woodall said that the load 
growth on Arkansas Louisiana’s sys. 
tem and increased demands of large 
industrial customers have created a 
market for the 12,500,000 cu ft of gas 
now sold to Mississippi. He found that 
the record supports conclusions by the 
FPC staff and Arkansas Louisiana 
that the discontinuance of the service 
would result in economic benefits to 
the applicant. 

Arkansas Louisiana would receive 
more return for the gas than Missis- 
sippi now pays, and the availability of 
this gas to Arkansas Louisiana would 
tend to postpone requirements for in- 
creasing the capacity of its transmis- 
sion system. 

The decision also points out that the 
12,500,000 cu ft of natural gas repre- 
sents only about 2.9 per cent of Missis- 
sippi’s annual gas purchases, and that 
the increase in the average cost of gas 
to Mississippi would be very slight 
indeed. Mississippi had contended that 
the abandonment would mean a higher 
average cost of gas to it. 











HERE’S NEWS FOR YOU! 


TINKER & RASOR ANNOUNCES A NEW 
HOLIDAY DETECTOR THAT OPERATES 
WITHOUT A GROUND WIRE! 


e With the new Model H-2 Detector there's no trailing ground wire to 
cause trouble and delay... it has been replaced with a ‘‘double elec- 
trode”’ (Pats. Penc'.) called a ‘‘saddle"’ which fits over the top of the pipe 
and travels along with the instrument. This combination provides constant 
inspection voltage on any pipe size under all operating conditions. 

The newly designed electrode combination (U. S. Pat. No. 2,629,002) 
allows the helical spring electrode to be disengaged from operating side 
when passing over skids. Spring electrode revolves on sealed roller bear- 
ings. Provision is made for use of wand with full circle electrode or brush 


applications. 


The Model H-2 Detector is available on a rental, rental-purchase or pur- 


chase basis. Write for complete details. 


Includes instrument, 2 battery 
sets, battery charger, ‘‘sad- 
die,"' helical spring elec- 
trode, and shipping case. 
Power input: 6 volt 22 amp.- 
hr. plastic storage battery. 
Average input current 3 to 
3.3 amperes. Output Voltage: 
12,000 to 14,000 on 12” to 
30” diam. pipe. Pulse wave 
form of 7 to 8 micro second 
crest duration. Pulse rate: 35 


to 40 c.p.s. 12,000 VOLTS 


Improved HOLIDAY DETECTOR 





Tinker & Rasor 





CINCH 


Affords Faster, 








Smooth Bends 














Cinch standard equip- 
ment now offers an 
improved hydraulic 
system and new 
wedge-type pin-up 
slide for greater dura- 
bility and speed. If 
desired, even faster, 
easier maneuvering 
can be obtained with 
Athey tracks and hy- 
draulic lift tongue. 













Contractors swear by Cinch 
“Smooth Bend” Pipe Benders for 
dependability and uninterrupted 
service. Cinch Pipeline Equipment 
provides the most up-to-date 
equipment and expert mainte- 
nance. 














P.O. BOX 281 








MANUFACTURERS OF 


ELECTRICAL TESTING EQUIPMENT 





7050 Long Drive— 





SAN GABRIEL, CALIF. | 


Houston 17, 
Texas 


PIPELINE EQUIPMENT, Inc. 












To obtain more information on products advertised see page E-61 
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“STRING ALONG’? with EXPERIENCE... 


















Dunn Bres., NEA ae 
Authorized Operator 

im 47 States and the 
“ District of. Columbia 







Let DUNN handle your 

PIPE UNLOADING 

RACKING . . . HAULING 
.and STRINGING. 


30 years and thousands 
of miles of stringing 
experience is your guar- D> 








antee of a job well done 
with DUNN. 


Next time call DUNN 
BROS. 








x 


MERCANTILE SECURITIES BLDG. 
DUNN BROS.,1 inc. STerling 5221 e DALLAS, TEXAS 


pipeline stringing 
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PIPE LINE 











Plans for 475-Mile Products 
Line Revealed by Sunray 

A 475-mile products pipe line is to 
be constructed from Sunray Village 
(Duncan), Oklahoma, to a point on the 
Mississippi River, at West Memphis, 
Arkansas, directors of Sunray Oil Cor- 
poration have announced. 

The proposed line will be operated 
by the recently organized Oklahoma- 
Mississippi River Products Line, Inc., 
and Sunray Oil Corporation will have 
a 50 per cent stock interest in this 
new pipe line transportation organiza- 
tion. The company’s headquarters will 
be in Tulsa. 

Independent estimates of the cost of 
the proposed pipe line system includ- 
ing pumping stations, storage facilities, 
and auxiliary installations will be ap- 
proximately $25,000,000 for the initial 
proposed capacities. 

In addition to Sunray Oil Corpora- 
tion, which will put its products in the 
line from its refineries at Allen and 
Duncan, Oklahoma, facilities of the 
system will also be available to other 
refineries who have plants in the cen- 
tral and southern Oklahoma area. An 
84-mile products line Sunray now op- 
erates between Allen and Drumright, 
Oklahoma, will also become part of 
the new system, and Drumright, Bris- 
tow, and Wynnewood will be other 
station exchange points. 

The newly organized company will 
be headed by J. L. Shakely, Tulsa, who 
retired the first of this year as presi- 
deht of the Jones and Laughlin Supply 
Company. He will be president of the 
new company, and J. R. (Dick) Ellis, 
formerly manager of Sunray’s pipe line 
department, will be vice president and 
general manager. Directors of the new 
company are in addition to Shakely 
and Ellis, Paul E. Taliaferro, H. O. 
Harder, and L. W. Bennett, officers of 
Sunray Oil Corporation; Lloyd Gil- 
mour, Senior partner in the investment 
firm of Eastman, Dillon and Company, 
and William G. McKnight, Jr., also of 
New York. 

The new pipe line will have an initial 
products throughput of 35,000 bbl per 
day. The line will connect refineries in 
Oklahoma with a Mississippi River 
terminal from which products can be 
moved via barge to distribution points 
along the Mississippi and Ohio River 
waterways. 

Transportation advantages of the 
new products pipe line are: (1) It will 
connect refineries in Oklahoma with 
the entire Mississippi River transporta- 
tion system. (2) It has a greater flexi- 
bility than a pipe line between two in- 
land points without water transporta- 
tion. (3) The proposed tariff for the 
pipe line system, added to river barge 
transportation cost, should enable Sun- 
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ROUTE of the proposed Mississippi River Products line. 


ray and other refiners in Oklahoma to 
ship petroleum ‘products to any point 
on the Mississippi south of St. Louis 
and up the Ohio River at rates compar- 
able to that of any existing product pipe 
line system, railroad tank car routing, 
or combination of these methods. 

Preliminary engineering for the pro- 
posed pipe line has been made by Ford, 
Bacon and Davis, Inc., with principal 
offices in New York, New York. The 
proposed system will provide pumping 
stations and facilities for receiving 
products at Drumright, Bristow, Dun- 
can, Wynnewood, and Allen, Okla- 
homa. In addition, there will be pump- 
ing stations at points along route. 


Yellowstone Construction 
Contracts Awarded 


Construction of the 537-mile Yel- 
lowstone pipe line from Billings, Mon- 
tana, to Spokane, Washington, has 
started, W. L. Kygar, president of Con- 
tinental Pipe Line Company, a sub- 
sidiary of Continental Oil Company, 
has announced. 

The contracts for the $20,500,000 
products pipe line have been awarded 
to four contractors: Ross and Powers 
Construction Company, Billings, Mon- 
tana; Associated Pipe Line Contrac- 
tors, Houston, Texas; Eastern Pipeline 
Contractors, Dallas, Texas; and Engi- 
neers Limited Pipeline Company, Den- 
ver, Colorado. 

The construction job is divided into 
six sections. Ross and Powers Con- 
struction Company will build the sec- 
tion from Billings to Bozeman, Mon- 
tana; Associated Pipe Line Contrac- 
tors, two sections, Bozeman to Helena 
and Helena to Clinton, Montana; East- 
ern Pipeline Contractors, two sections, 
Clinton to Perma, Montana, and 
Perma to Murray, Idaho; Engineers 
Limited Pipeline Company, Murray to 
Spokane, Washington. 

Continental Pipe Line Company will 


direct construction of the line and will 
manage its operations through the staff 
of the newly formed Yellowstone Pipe 
Line Company. Continental Oil Com- 
pany and Interstate Oil Pipe Line Com- 
pany, an affiliate of Standard Oil Com- 
pany (New Jersey), each own a 40 per 
cent interest in the Yellowstone line. 
Union Oil Company of California has 
a 14 per cent interest and the H. Carl 
Clack interests of Havre, Montana, 
and Spokane have a six per cent in- 
terest. 

The 10-in. pipe line, scheduled for 
completion by September 1, 1954, will 
have an initial daily capacity of 30,000 
bbl. It will transport petroleum prod- 
ucts from refineries of Continental Oil 
Company and Carter Oil Company at 
Billings to consumers served by ter- 
minals at Bozeman, Helena, Missoula, 
and Spokane. 

From Billings, the line will pass 
through or near Big Timber, Living- 
ston, Bozeman, Three Forks, Helena, 
Garrison, Missoula, Ravalli and 
Thompson Falls, Montana, and Coeur 
d’Alene, Idaho, with its western ter- 
minus at Spokane. It will be laid over 
mile-high passes in the Rockies and 
will cross the Continental Divide just 
west of Helena at a height of 6200 ft. 
The most rugged construction work is 
expected to be encountered in the 
Coeur d’Alene National Forest in 
Idaho, which has virgin pine. 


Gas Line Construction 
Okayed by Utah PSC 


Utah’s public service commission 
has approved a proposal by Mountain 
Fuel Supply Company to construct 4 
new gas line in Utah County, Utah, to 
serve the communities of Salem and 
Payson. A certificate of convenience 
and necessity was issued by the com- 
mission and construction of the line 1s 
expected to begin shortly. Cost of the 
line is estimated at $600,000. 
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PROJECTS 


El Paso, Northern Building 
Gas Exchange Facilities 


Certificates have been issued to 
Northern Natural Gas Company and 
Independent Natural Gas Company, 
both of Omaha, Nebraska, and El Paso 
Natural Gas Company, of El Paso, 
Texas, authorizing construction and 
operation of pipe line facilities which 
will make available up to 50,000,000 
cu ft of additional natural gas per day 
to Northern. 

Northern’s takes from its wells in 
the Kansas Hugoton field have been 
exceeding the “allowables” assigned by 
the Kansas Corporation Commission 
under the state’s proration laws, and 








The HILLCO Tapping Machine is designed to tap 
high-pressure or high-temperature pipelines, tanks 
or pressure vessels (Oil, Natural Gas, Gasoline, or 
Water). For tapping through gate valves from '/2” 
to 24” (Plug Valves 2” to 4”, Special cutters are 
available for use with other valves having restricted 
openings). Larger sizes designed to operate with air 
motor. The HILLCO Tapping Machine is shop tested 
at 2000 p.s.i. for operation at 1000 p.s.i., and is also 
equipped with high-temperature packing. 
Write for Catalog 


LD Witlten OLL, Luc. : 


) THE PIG WITH THE POKE 
CLEANS PIPE LINES — 


the new facilities are to be used to 
transport volumes of gas equal to the 
amount of the cutback to the allow- 
able levels in the Kansas field. 


Sinclair Operating New 
Houston-Port Arthur Line 


Sinclair Pipe Line Company’s new 
83-mile, 12-in. products line running 
from Houston to Port Arthur, Texas, 
has begun operation. 

Testing of the line and the pump 
station at Houston has been completed 
and products are now being moved 
from Sinclair’s Houston refinery to the 
Evangeline System at Port Arthur. 

The new line has a capacity of 54,- 
000 bbl a day. 


THE 


HILLCO 


"= TAPPING 


MuV-N@ ail) | - 


Model 100, 2” and smaller 
Model 300, 2” to 4” 

WY, Fede (-) -1¢ 0 ae c= A 
Model 1200, 12” to 24” 


at te 





rs oe. 2 ae 4038 


TULSA 9, OKLAHOMA 


REPRESENTATIVES 


HOUSTON e PITTSBURGH » 
CASPER, WYO. . LOS ANGELES * 
TORONTO e BUENOS AIRES 


KENILWORTH, N. J. * 
OAKLAND 2 


AMARILLO . 
EDMONTON * 
DURBAN, NATAL, SOUTH AFRICA 


PROVO, UTAH 
CALGARY 
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ROUTE of the proposed Badger Pipe Line 
Company, a 215-mile system which will give 
Wisconsin its first products pipe line. It will 
have 197 miles of 12-in. in and 18 miles of 
10-in. line, with initial capacity of 65,000 
bbl per day. Terminals will be located at 
Madison, Rockford, Des Plains, and South. 
west Chicago. An existing 8-in. line between 
Peru and Rockford will be purchased to 
extend the system 67 miles. 


American Pipe Line Company 
Asks Tax Amortization 

Application for an accelerated tax 
amortization certificate has been filed 
with the PAD for a products pipe line 
between Newark, New Jersey and 
Beaumont, Texas, by the American 
Pipe Line Company. 

The project is similar to the recent 
United States Pipeline Company, PAD 
Officials have related. 

Barge operators recently filed suit 
against the United States Pipeline, 
charging it with attempted “monopoly” 
on oil movements up the Ohio River 
Valley. The bargemen requested the 
Department of Justice to withdraw an 
antitrust “greenlight” letter given the 
U. S. Pipeline. 


220-Mile Parallel Line 
Planned by Pacific Gas 

California’s public utilities commis- 
sion has authorized Pacific Gas and 
Electric Company to proceed with 
plans to build a 220-miie parallel nat- 
ural gas pipe line at an estimated cost 
of $25,581,605. 

The present line connecting PG&E 
with El Paso Natural Gas Company 
facilities has a capacity of 400,000,000 
cu ft per day and will carry a total of 
550,000,000 cu ft daily when present 
construction on the line is completed. 

Addition of the new facility will 
give Pacific Gas another 150,000,000 
cu ft capacity, for a total of 700,000,- 
000 cu ft daily. The FPC recently ap- 
proved an over-all plan for the 1m 
creased capacity. 
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Project Engineers THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 Principal Cities) 


at the wells... 





va 


in the pipelines ... 


RY GAS SCRUBBERS 


assure you efficient natural gas cleaning 


without liquid filters 


_ 


Aerotec Dry Gas Scrubbers offer you a highly 
efficient means of removing dusts and distillates 
from gas. In the “Big Inch” and many other 
installations at wells and in pipelines, these units 
are daily proving the advantages of dry scrubbing. 

The Aerotec Gas Scrubber uses no oil or other 
liquid as a filtering medium. This eliminates 
carryover and other normal disadvantages of con- 
ventional type scrubbers. By keeping the gas clean 
and dry, Aerotec units help prolong the life of 
compressors and reduce pipeline maintenance. 

Aerotec precipitating tubes are the heart of 
this dry scrubber. Gas passes through these mul- 
tiple, small-diameter tubes, and the foreign matter 
is separated from the gas by centrifugal force. 
Discharge is continuous. 

Space-saving compactness, light weight, and 
piping simplicity of the Aerotec Dry Gas Scrubber 
permit easy installation. The standard units are 
available in practically any size up to 100,000,000 
SCFD. Manifolding meets needs for larger capac- 
ities. Our representative will gladly recommend 
the Aerotec Scrubbers your specific gas-cleaning 
problem requires. Call or write today. 


Canadian Affiliates: T. C. CHOWN, Ltd., Montreal 25, Quebec; Toronto 3, Ontario 


Manufacturers 


THE AEROTEC CORPORATION 


GREENWICH, CONN. 


THE PETROLEUM ENGINEER, November, 1953 





To obtain more information on products advertised see page E-61 











































PROJECTS 


Merger Authorization 
Asked by Two Companies 


A request for authorization for the 
merger of Potomac Gas Company into 
Washington Gas Light Company has 
been filed with the Federal Power Com- 
mission in a joint application by the 
two companies. Potomac is a wholly- 
owned subsidiary of Washington, and 
both companies have main offices in 
Washington, D. C. 

The application says that the pro- 
posed merger is part of a program for 
the unification of Washington and its 
subsidiaries. Washington’s two Mary- 
land subsidiaries — Prince George’s 
Gas Corporation and Washington Gas 
Light Company of Maryland, Inc.— 
were liquidated on July 31, 1953, and 
the merger of Rosslyn Gas Company, 
which operates in Virginia, is expected 
to be effected in the near future, the 

- application states. 





12-Community Gas Line 
Service Asked for FPC 


Northern Indiana Fuel and Light 
Company, of Auburn, Indiana, has 
asked the FPC for authority to con- 
struct a 35-mile, 1034-in. pipe line to 
suply natural gas to 12 communities in 
Indiana, and also has requested ithe 
FPC to direct Panhandle Eastern Pipe 
Line Company, of Kansas City, Mis- 
souri, to supply it with natural gas for 
the proposed service. 

The proposed pipe line would ex- 
tend from a connection with Pan- 





Grove. 


\Se-— 














handle’s system near Edgerton, Indi- 
ana, to Auburn, where it would con- 
nect with Northern Indiana’s existing 
distribution system. Total estimated 
cost of the project, including conver- 
sion of Northern Indiana’s customers’ 
appliances to natural gas, is $876,814. 

Northern Indiana now supplies 
manufactured gas to Auburn, Garrett, 
Altona, Avilla, and Kendallville. It 
proposes to serve Woodburn, Harlan, 
Grabill, Leo, Spencerville, St. Joe, 
and Waterloo. 


20-In. Parallel Gas Line 
Slated for Kentucky 


Temporary authorization has been 
granted to Central Kentucky Natural 
Gas Company, of Charleston, West 
Virginia, by the FPC for the construc- 
tion and operation of 8.8 miles of 20- 
in. pipe line paralleling an existing line 
extending northward through North 
Means, Kentucky, to provide greater 
safety and continuity of service to the 
Cincinnati, Ohio, market area. The 
project is estimated to cost $706,300. 

The temporary authorization is con- 
ditioned to limit Central Kentucky’s 
combined total deliveries to Cincinnati 
Gas and Electric Company, of Cincin- 
nati, Ohio, and Union Light, Heat and 
Power Company, of Covington, Ken- 
tucky, to 305,800,000 cu ft of gas per 
day pending final disposition of the ap- 
plication. The FPC said that the grant- 
ing of the temporary authorization was 
without prejudice to disposition of ap- 
plication as record may warrant. 
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Laurence H. Favrot 
R. P. Gregory 


Associate 


Geo. A. Peterkin 
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Cities Service Plans 
Gas Line Extensions 


The FPC has issued a certificate to 
Cities Service Gas Company, Okla. 
homa City, Oklahoma, authorizing jt 
to construct an extension to its pipe 
line system to attach additional sup- 
plies of natural gas in the Golden 
Trend area of central Oklahoma. 

Cities Service will build a total of 69 
miles of pipe and install one 1100 hp 
unit at an existing compressor station, 
The project will consist of 44 miles of 
20-in. and 25 miles of 16-in. line, in 
Oklahoma, Cleveland, McClain, and 
Garvin counties, Oklahoma. Total esti- 
mated cost of the construction js 
$3,002,700. 


11-Mile Line Authorized 
By FPC for California 


The Federal Power Commission has 
authorized Pacific Gas and Electric 
Company, of San Francisco, Califor- 
nia, to construct a total of approxi- 
mately 11 miles of natural gas pipe line 
in the Pittsburgh, California, area. 
Total estimated cost of the project is 
$992,800. 

Pacific will construct about 10% 
miles of 24-in. pipe line from its Anti- 
och control station to its steam electric 
plant at Pittsburg, and about 2500 ft 
of 24-in. pipe line to serve as a tie main 
between the western end of the 10% 
miles of line and Standard Pacific Gas 
Line, Incorporated’s, pipe line system 
at Stoneman Junction. 


AND A GOOD PLACE 
TO WORK 


The two go hand in hand. This is especially true 
of Houston Contracting Company. One hundred 
forty-six pipeliners have been on the job with 
us from 5 to 15 years. They have built up a total 
of more than 1238 years of pipeline contracting 
experience. They are your assurance of “Good 


Work” on your pipeline. 


CONTRACTING COMPANY LID. 
Gervera’ Contracters. 


Oil - 
2707 FERNDALE 


- Gasoline - 


HOUSTON 6, TEXAS 


Water Pipe Lines 
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This exclusive stainless steel Pressure-Seal 
Bearing is virtually frictionless, free from main- 
tenance and leaks. O-Ring seals of a resilient, 
chemically inert material are retained in a unique 
mounting which assures minimum torque even under high 
static. pressure. No metal-to-metal contact. No adjustments... 
no periodic lubricating. Bearing shaft provides direct mechani- 
cal connection between float and pen... no lost motion. . 
higher sustained accuracy. Shafts are interchangeable... can 
be replaced if damaged. 


Be sure to check all the advantages that contribute to the 
greater accuracy of the new Foxboro Flow Meters. Write for 
Bulletin 460. The Foxboro Company, 6411 Neponset Avenue, 
Foxboro, Massachusetts. 





OTHER NEW BASIC ADVANCES 


e Precision Float Assembly with stainless steel ball chain 
and collet-type clamp insures slip-proof, friction-free trans- 
mission of float motion to the recording pen. 


e Sure-Seal Check Floats insure perfect seating; submerged 
in mercury to prevent frosting and fouling. 


e Union-coupled U-bend eliminates gaskets; always lines up. 





a e Calibrated Damping Plug fully adjustable under pressure. 


(shown here) and 
rectangular cases. 


OX BORO ... First in FLOW METERS 


REG. VU. S. PAT. OFF. 





FACTORIES IN THE UNITED STATES, CANADA, AND ENGLAND 
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» Associated Pipe Line Contractors, 
Inc., Houston, Texas, is working on 
175 miles of 10-in. line from Boze- 
man, Montana, to Clinton, Montana, 
for Yellowstone Pipe Line Company. 
Jim Ed Andrews is superintendent and 
Buck Johnson office manager at the 
Bozeman field office. 


> Banister Construction, Ltd., 609 
Northern Hardware Building, Edmon- 
ton, Alberta, Canada, has contract for 
29 miles of 6- to 16-in. line for Socony- 
Vacuum between Fosterton field and a 
railway connection. Ray Oldfield is 
spreadman. 

Company has completed 28 miles 1- 
through 6-in. for Alberta Consolidated 
Gas between Hanna and Hanna field. 
Company also has 11 miles of 1- to 
4-in. for Saskatchewan Power Com- 
pany, 8 miles of 4-in. for Imperial Oils 
Ltd., between Devon field and Bottery 
and undetermined amount of line for 
Royalite Oil Company. 


> Bills Construction Company, Tulsa, 
Oklahoma, is working on 8-in. line for 
Buckeye Pipe Line Company between 
Cartaret and Linden,. New Jersey. 
Company also has river crossing on 
Rahway River. Carl W. Bills is super- 
intendent and Kenneth Mills, welding 
foreman. V. Grizzell is office manager 
at the Plainfield, New Jersey, office. 


> Brown and Root, Inc., 4100 Clinton 
Drive, Houston, Texas, is working on 
194 miles of 6, 8, 12, and 20-in. pipe 
line for Southern Natural Gas Com- 
pany in the coastal area of Louisiana. 
From the Mississippi River east for a 
distance of approximately 144 miles, 
the spread is in charge of Jim Kincy, 
with field headquarters at New Or- 
leans. 


> O. R. Burden Construction Corpo- 
ration, P. O. Box 5216, Tulsa, Okla- 
homa, is constructing 153 miles of 12- 
in. and 16-in. crude oil line for Service 
Pipe Line Company between Tioga 
and Mandan, North Dakota. Two river 
crossings also will be installed. The 
field office is at Tioga. A. B. Haynes is 
superintendent and J. R. Perkins office 
manager. 

Company also has approximately 51 
miles of take-up for Sinclair Pipe Line 
Company on an 18-in. line in Missouri 
and Kansas. 

Company has 65 miles of 10-, 12-, 
and 16-in. line in South Texas for 
Texas-Illinois Natural Gas Company. 

Company has 45 miles of 18-in. line 
from Cushing to Shawnee, Oklahoma, 
for Sinclair Pipe Line Company. 

Company has 24 miles of crude line 
in Montana for Texas Pipe Line Com- 
pany. 


>» Anderson Brothers Corporation, P. 
O. Box 2591, Houston, Texas, is com- 
pleting 180 miles of 30-in. line being 
laid between the Michigan-Wisconsin 
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state line to Cooks, Michigan, for 
Lakehead Pipe Line Company. 

Construction of 82 miles of 14-in. 
between Charlotte and Greensboro, 
North Carolina for Plantation Pipe 
Line Company is near completion. 
Dick Bond is superintendent with head- 
quarters at High Point, North Carolina. 

Work has begun on 117 miles of 16- 
in. line from east side of Kalamazoo 
River, Michigan, to Wayne County, 
Michigan, for Wolverine Pipe Line 
Company. Dick Leonard is superin- 
tendent and W. W. Kirk office mana- 
ger. 

Company is working on approxi- 
mately 70 miles of 3-, 4-, 12-, and 24- 
in. natural gas line for Gulf Interstate 
Gas Company in Louisiana. Glenn 
Allman is superintendent, with head- 
quarters at Abbeville, Louisiana. 

Company has 40 miles of 8-in. and 
24 miles of 10-in. in New Mexico for 
Gulf refinery. Field office is at Loving- 
ton, New Mexico. 


> Lone Star Gas Company, Dallas, is 
working on a 44-mile, 12-in. line in 
Northeast Texas between Red Springs 
field and Sulphur Springs in Hopkins 
County. Directing construction is 
Luther Tolbert, Lone Star pipe line 
superintendent. Earl Miller is construc- 
tion foreman. 


> Collins Construction Company, Vic- 
toria, Texas, has contract from Merritt- 
Chapman and Scott of India for con- 
struction of 84,000-ft of submarine line 
in the harbor at Bombay, India. 


> Eastern Pipe Line Contractors, | 80! 
Mercantile Bank Building, Dallas, 
Texas, has contract for two sections of 
the Yellowstone Pipe Line System be- 
tween Billings, Montana, and Spokane, 
Washington. Eastern is building 158 
miles of the 10-in. line. Two spreads 
are in operation, one working west 
from Clinton, Montana, and another 
east out of Murray, Idaho. A. L. “Bull” 
Stewart is superintendent and J. W. 
Arthur, office manager at the Missoula, 
Montana, field office. 


> El Paso Natural Gas Company, E! 
Paso, Texas, has crews working on 300 
miles of 4- to 16-in. gathering system 
lines near Bloomfield, New Mexico, at 
the Blanco field. Superintendent is Joe 
Self and B. R. Jones, office manager. 

El Paso crews are also starting on 
200 miles of 30-in. line from Winslow, 
Arizona, to Gallup, New Mexico. J. E. 
Lowry is job superintendent and J. S. 
Smith, office manager. 


> Foster Wheeler Corporation, 165 
Broadway, New York 6, New York, 
has contract with North Atlantic 
Treaty Organization for management 
of 1920 miles of product line to be laid 
in Western Europe. The NATO pipe 
line network will have 4- to 10-in. 
lines and will cost $100,000,000. 
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> Contracting and Material Company, 
1235 Dodge Avenue, Evanston, Illi- 
nois, is constructing 20 miles of 30- and 
36-in. line for Chicago District Pipe 
Line Company. A. J. Fry is superin- 
tendent and J. H. Myers office mana- 
ger. 


> Conyes Construction Corporation, 
2884 San Pablo Avenue, San Pablo, 
California, is finishing up 180 miles of 
30-in. line for Lakehead Pipe Line 
Company. 


> Engineers Limited Pipeline Com. 
pany, 225 Bush Street, San Francisco, 
California, is working on 90 miles of 
34-in. for Pacific Gas and Electric in 
California. 


» G. G. Griffis Construction Company, 
4450 East Admiral Place, Tulsa, Okla- 
homa, is working on three loops in 
lowa for Northern Natural Gas Com- 
pany. G. G. Griffis is general superin- 
tendent, Hook Miller spreadman, and 
R. H. Holmes, office manager at the 
Cherokee, Iowa, field office. The three 
loops are a 27-mile, 24-in. line, a 40- 
mile, 30-in. line and 32-mile, 30-in. 
loop. 


> C. W. Fowler, Cotton Valley, Louisi- 
ana, is working on 65 miles of 12-in. 
line and 10 miles of 8-in. line between 
Robstown and Seadrift, Texas, for Sea- 
drift Pipe Line Company. R. G. 
Kemper is superintendent and W. G. 
Barnett office manager at the Refugio, 
Texas, field office. 


> R. H. Fulton and Company, P. 0. 
Box +526, Lubbock, Texas, is con- 
structing 63 miles of 18-in. line for El 
Paso Natural Gas Company between 
Clear Creek and Provo, Utah. Super- 
intendent in charge is Jerry Nash with 
Jack Frazer the office manager. 
Fulton is working on 260 miles of 
16, 20, 24, 26, and 30-in. line for the 
Permian Basin Pipe Line Company in 
loops from Hobbs, New Mexico, io 
Denver City, Texas, to Midland, Texas, 
to Rankin, Texas, and back to Hobbs. 
Oscar Phillips is superintendent at the 
McCamey, Texas, field office. 
Underway also are 90 miles of 30-in. 
loop line for Permian Basin Pipe Line 
Company between Perryton, Texas, 
and Noals, Oklahoma. Vance Albers 1s 
superintendent and Claude Helweg, of- 
fice manager. 
Fulton also has 50 miles of 20-in. 
pipe between Hugo and Eads, Colo- 
rado, for Colorado Interstate Gas 
Company. Jim Gill is superintendent 
and Frank Tidwell office manager. 
Also in progress are 250 miles of 30- 
in. line for El Paso Natural Gas Com- 
pany between Corona and Gallup, 
New Mexico. A. A. Carrigan is supet- 
intendent and Bill Cohoon office mana- 
ger for spread one; M. L. Boyd 13s 
superintendent and Charles Siewert of- 
fice manager on spread two. 
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You Probably Haven't. But once a Pipe- create new industries, breathe new life into old ones, 


line is “put to bed," a better life is in store for mil- and bring added convenience to the daily lives of 
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CONTRACTORS 


> The Kuljian Corporation, 1200 
North Broad Street, Philadelphia 21, 
Pennsylvania, has 11 miles of 4-, 16-, 
20-, and 30-in. line at the Esso Stand- 
ard, Intra-Refinery plant, Bayway. En- 
gineers are R. F. Rundell, Charles 
Avon, Hiram serene John F. Pearce. 








Hinsenineutnnesl 


AERIAL 


Photography 
and CONTROLLED MOSAICS 
for exploration 
operational plans, right-of- 
way, boundaries 


Our integrated services of personal search, 
reporting, prepaid orders, and delivery 
follow-up usually saves you a month's delay 
and difficult correspondence with numerous 
gov't agencies on procurement of inexpen- 
sive stereo prints, controlled mosaics, etc. 
Often locates hard-to-find coverage. U. S. 
air coverage divided among various agen- 
cies and operating separately. Fees quoted 
on an assignment based on work necessary. 
Original gov't, prepayment receipts fur- 
nished; prints shipped you direct. If ready- 
made Controlled Mosaics not available 
for an area, can quote on CONTROLLED 
MOSAICS especially made from gov't pho- 
tography by experts in photogrammetry. 
Searches for ready-made foreign air pho- 
tography also made. WRITE DEPT. PE-1. 


WASHINGTON COMMERCIAL CO. 
Phone ADams 4-8060 
1200 Fifteenth St. N.W., Washington 5, D. C. 

















> Dunn Brothers, 801 Mercantile 
Building, Dallas, Texas, has the follow- 
ing hauling, stringing and unloading 
jobs: 

154 miles of 16-in. for Magnolia 
Pipe Line Company’s Ringgold-Corsi- 
cana line. Prime contractor is H. B. 
Zachry. 

150 miles of 30-in. for El Paso Nat- 
ural Gas Company between Denver 
City, Texas, and Corona, New Mexico. 
Prime contractor is Oklahoma Pipe 
Line Constructors. 

164 miles of 30-in. for El Paso be- 
tween Flagstaff and Kingman, Arizona. 
Prime contractor is Western Pipe Line 
Constructors. 

355 miles of 30-in. for Gulf Inter- 
state Gas Company between Kinkade, 
Tennessee and Kenova, West Virginia. 
Prime contractor is H. C. Price Com- 
pany. 

230 miles of 30-in. for El Paso be- 
tween Winslow, Arizona, and Gallup, 
New Mexico. El Paso is handling own 
job. 

Approximately 300 miles of 4- to 6- 
in. pipe for El Paso for a gathering sys- 
tem in the Farmington, New Mexico, 
area. El Paso doing own construction. 


> Engineering-Construction Company, 
402 North Cheyenne, Tulsa 6, Okla- 
homa, is working on 94 miles of 16-in. 
line for East Tennessee Natural Gas 
Company between Knoxville and 
Kingsport, Tennessee. Also being laid 
on the same job are 56 miles of 4- 
through 12-1 -in. dine in in laterals from the 
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e QUICKEST IN OPERATION 


e Just slips over pipe 
e No hinges or latches to open or close 


e LIGHTEST WEIGHT 


e FIVE MODELS (for pipe from 
4” to 36 inches) 


e FOR RENTAL OR PURCHASE 
above: Mathey Pipe Cutting and Beveling Mac 


Cuts pipe at any 


Illustrated left: 
sizes of Mathey (and Mathey-ma 


Ilustrated right: Mathey Shape and Coupon 
For cutting pipe 
welding analysis. 


*COMPLETE STOCKS OF PARTS FOR ALL M 
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ATHEY and MATHEY MANUFACTURED MACHINES 1 








main line. Jim Williams is superip- 
tendent and J. W. Tyner, office mana- 
ger, at the Morristown, Tennessee, 
office. 

In the vicinity of Columbia, Tennes- 
see, the company is working on 20 
miles of 6-in. line. Curt Vaughan js 
spreadman and V. L. Bethel, office 
manager. 

Jobs contracted for include construc- 
tion of approximately 65 miles of 4. 
through 26-in. line near Elkhart, Kan- 
sas, for Colorado Interstate Gas Com- 
pany and work for the city of Dallas, 
Georgia, on transmission and distribu- 
tion lines. Earl Hackleman is spread- 
man and H. B. Hoge office manager on 
the Elkhart job. No starting date has 
been announced on the Georgia job. 


> Holdran Construction Company, 
Mount Vernon, Illinois, is working on 
an undetermined amount of cross- 
country transmission lines and ‘city dis- 
tribution lines near Rock Island, IIli- 
nois, for Iowa Illinois Gas and Elec- 
tric Company. H. W. Randall is super- 
intendent and N. W. McGov office 
manager. 


» A. C. Holder Construction Com- 
pany, 2615 East Admiral Place, Tulsa, 
Oklahoma, is working on 90 miles of 
reconditioning for a Humble-Chicago 
6- and 12-in. crude line take-up and 
Pipe Line project between Buckner, 
Missouri, and Iola, Kansas. A. C, 
Holder is superintendent and J. D. 
Langley, office doorention. ct 











PIPE CUTTING AND 
BEVELING MACHINES 


MMEDIATELY AVAILABLE 


Cc. A. MATHEY MAS WORKS, INC. 


212 SOUTH FRANKFORT 





D-92 





To obtain more information on products advertised see page E-61 






TULSA, OKLAHOMA 


THE PETROLEUM ENGINEER, November, 1953 








— 2 eee eee oe a A 


aa ., — 


=—_—e So 3 ms ges ees Oe? et ee eee ee oe 


os 
\— 


— Pro 





erin- 
lana- 
>ssee, 


nnes- 
n 20 
an is 
Office 


struc- 
of 4- 
Kan- 
Com- 
dallas, 
tribu- 
yread- 
yer On 
fe has 
job. 


pany, 
ng on 
cross- 
ty dis- 
1, Illi- 

Elec- 
super- 
office 


Com- 
Tulsa, 
iles of 
hicago 
ip and 
ickner, 
A. | 











» Tellespen Construction Company, 
Houston, Texas, is constructing an un- 
derwater gas gathering system in Lake 
Maracaibo, Venezuela, for Creole Pe- 
troleum Company. The system will em- 
prace about 14 miles of 24-, 26-, and 


30-in. pipe. 


» Latex Construction Company of 
Georgia, P. O. Box 56, North Side Sta- 
tion, Atlanta, Georgia, is working on 
36 miles of 14-in. pipe line for South- 
ern Natural Gas Company in Alabama 
and Georgia. Field headquarters are in 
Port Wentworth, Georgia, with J. M. 
Phipps superintendent, Jim Davenport, 
spreadman, and A. C. Andrews office 
manager. 


») Houston Contracting Company, 
Ltd.. 2707 Ferndale Place, Houston, 
Texas, has the following construction 
work: 

Approximately 440 miles of 14-, 16-, 
18-, 20-, and 24-in. natural gas lines 
for Southern Natural Gas Company in 
Georgia, Alabama, Mississippi, and 
Louisiana. Spreads now working as fol- 
lows: Approximately 82 miles of 16-in. 
and 35 miles of 14-in. from Bass Junc- 
tion, Georgia, to a point south of 
Wrens, Georgia. H. L. Leake, superin- 
tendent; S. B. Harrison, assistant super- 
intendent; George A. Warner, field of- 
fice manager; present headquarters, 
Milledgeville, Georgia. Approximately 
105 miles completed. Approximately 
120 miles of 14- and 16-in. in Georgia 
has been sub-contracted to Latex Con- 
struction Company of Georgia. Present 
headquarters, Sylvania, Georgia. Ap- 
proximately 100 miles completed. 

Approximately 500 miles of 30-in. 
natural gas line for Gulf Interstate Gas 
Company from Rayne, Louisiana, to 
Kinkade, Tennessee. Three spreads on 
this work as follows: 

From Mississippi River going north, 
E. C. Norris, superintendent; R. E. 
Thornton, assistant superintendent; R. 
J, Axsom, field office manager; present 
headquarters, Water Valley, Missis- 
sippi. Approximately 90 miles com- 
pleted. 

From Ouachita River going south, 
R. L. Silar, superintendent; L. F. Red- 
fearn, field office manager; headquar- 
ters, Jena, Louisiana. 

From Ouachita River going north, 
M. L. Thompson, superintendent; J. 
B. Stoddard, field office manager; head- 
quarters, will be in Winnsboro, Louis- 
iana. 


> Parkhill Truck Company, P. O. Box 
1856, Tulsa, Oklahoma, reports the 
following work: 

Stringing 16-in. line pipe on the 
Wolverine line from East Chicago, In- 
diana, to a point near Marshall, Mich- 
gan, for Midwestern Constructors, Inc. 

Stringing from El Dorado, Kansas, 
to Arkansas City, Kansas, 74 miles of 
8%-in. pipe, and 130 miles of 1034 -in. 
Pipe from Potwin to McPherson, Kan- 
sas, and Fairmount, Nebraska, for Ray 
L. Smith and Son, Inc. 

Hauling 30-in. pipe for Gulf Inter- 
state Gas Company from Houston and 

nge, Texas, to storage points in 
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eastern Louisiana and Mississippi. 

Hauling, storing where necessary, 
and stringing approximately 303 miles 
of 12-in. pipe from White River to 
Allen, Oklahoma, for Sunray Oil Cor- 
poration. Contractor, River Construc- 
tion Corporation. Also approximately 
97 miles of 10-in. pipe from Allen, 
Oklahoma, to Duncan, Oklahoma. 

Unload, haul and string approxi- 
mately 13 miles of 16-in. and 29 miles 
of 12-in. pipe for Gulf Interstate 
gathering system in Louisiana. Con- 
tractor, Associated Pipe Line Contrac- 
tors, Inc. 

Hauling and stringing approximately 
12 miles of 16-in. coated pipe from 
Romulus to Dearborn, Michigan, for 
R. B. Potashnick Company, contractor. 





> Somerville Construction Company, 
Ada, Michigan, has 35 miles of 4 t 
24-in. line for Michigan Consolidated 
Gas Company near Six Lakes, Mich 

gan. 


> Ray L. Smith and Son, Inc., Hazi 
Building, P. O. Box 391, El Dorad 
Kansas, is constructing 280 miles 
8- and 10-in. products line between 
Arkansas City, Kansas, and Fairmount 
Nebraska, for Kaneb Pipeline Con 
pany and Augusta Pipe Line Compan) 
Two spreads are in operation. R. M 
Jones is superintendent and Tom Davi 
office manager for spread one, an 
Dewey Whitworth is superintendent 
and D. L. Marley office manager on 
spread two. 
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The McCord “SF"’ Lubricator delivers a pre- 
determined quantity of oil under pressure at 
regular intervals to cylinders or bearings. 
A new improved tubular clearsight feed, a 
McCord development, shows delivery and 
quantity of oil. If may be cleaned without 
removing from pump. Other McCord advan- 
tages are easy removal of pump units, welded 
steel tanks, wide variety of drives, and a 


new graduated oil level gauge providing 
greater visibility. McCord offers you an out- 


standing 


lubricator, further improved to 


provide better service. Deliveries are prompt. 


LUBRICATOR DIVISION 


M‘CORD CORPORATION 


Detroit 11, Michigan 
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CONTRACTORS 


> H. C. Price Co., Pipeline Division, 
P. O. Box 1111, Bartlesville, Okla- 
homa, has the general contract cover- 
ing construction of approximately 355 
miles of 30-in. high pressure natural 
gas pipe line for Gulf Interstate Gas 
Company starting at a point near Gor- 
donsburg, Tennessee, and extending 
northeasterly to a point near Catletts- 
burg, Kentucky. 





> Sheehan Pipe Line Construction 
Company, 529 National Bank of Tulsa 
Building, Tulsa, Oklahoma, has 9 miles 
of 12-in. between Pauls Valley and 
Rosedale, Oklahoma, for Sinclair Pipe 
Line Company. J. W. Brown is super- 
intendent. 


> Panama-Williams Company, 1417 
Melrose Building, Houston, Texas, has 
contract for approximately 65.6 miles 
of 412- through 12%-in. line for The 
Texas Pipe Line Company in south 
Louisiana, including six gathering 
pump stations to be mounted on piling 
over water and one station on land. 
Company has 80 miles of 10-in. 
take-up for Humble Pipe Line Com- 
pany between Longview, Texas, and 
the Texas-Louisiana state line. 
Company has 43 miles of 24-in. be- 
tween Edna and Wharton, Texas, for 
Houston Pipe Line Company. 
Company has 7 lines, three 12-in. 
and four 8-in. under the Houston ship 
channel crossing for Shell Pipe Line 
Company. All lines are a single ditch 
and will be pulled at the same time. 


> Midwestern Constructors, Inc., 105 
North Boulder, Tulsa 3, Oklahoma, 
has completed 97 miles of 30-in. pipe 
line between Cooks and St. Ignace, 
Michigan, for Lakehead Pipe Line 
Company. 

Work on 153 miles of 16-in. line east 
side of Kalamazoo River in Michigan 
to Kennedy pump station at East Chi- 
cago, Indiana, for Wolverine Pipe Line 
Company is near completion. M. T. 
Wilhite is superintendent, John Petty, 
spreadman, and A. T. Tolbert, office 
manager. Office is at Battle Creek, 
Michigan. 


> Oklahoma Pipe Line Constructors, 
6612 Harry Hines Boulevard, Dallas, 
Texas, is laying approximately 150 
miles of 30-in. for El Paso Natural Gas 
Company between Denver City, Texas, 
to a point near Roswell, New Mexico. 
Two spreads are working on the job. 
Louis Visentine is superintendent of 
spread one. E. R. Law is superintend- 
ent of spread two and Gene Gohring 
is assistant superintendent. R. F. Muel- 
ler is office manager and Geno Gallina 
purchasing agent at the Lovington field 
Office. 


> Western Pipe Line Constructors, 
Box 798, Austin, Texas, is working on 
164 miles of 30-in. line for El Paso 
Natural Gas Company between King- 
man and Flagstaff, Arizona. Benny 
Williams is superintendent and P. O. 
Rutledge office manager at the Wil- 
liams, Arizona, field office. 
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> H. B. Zachry Company, Box 2570, 
San Antonio 6, Texas, is working on 
154 miles of 16-in. pipe between Ring. 
gold and Corsicana, Texas, for Mag- 
nolia Pipe Line Company. Two spreads 
are in operation. D. B. Shrum is super- 
intendent and Ray Shields office mana- 
ger of spread one at Ennis, Texas. W. 
L. Huff is superintendent, and D. Trice 
office manager at spread two. 


> River Construction Corporation, 
6100 Bowie Boulevard, Fort Worth, 
Texas, is taking up 1600 miles of 8. 
and 12-in. line for Sinclair Pipe Line 
Company in Kansas, Missouri, Illinois, 
and Indiana. 

Work on 107 miles of 22-in. line 
from Bunkie to Shreveport, Louisiana, 
has started. Jim Reed is superintendent 
and Pat Rogan office manager. On one 
spread, field office is at Melville, Louisi- 
ana. T. M. Tatom is superintendent and 
Lee Price office manager at the other 
spread, office is at Natchitoches, 
Louisiana. 

Company has 73 miles of 30-in. line 
in Riverside County, California, for 
Southern California Gas Company. 

Company has contract for 303 miles 
of 12-in. and 97 miles of 10-in. for the 
Oklahoma-Mississippi River Products 
Pipe Line, Inc. 


> Merritt-Chapman and Scott, 260 
Madison Avenue, New York 16, New 
York, has contract for pipe line sys- 
tem in India to link two refineries under 
construction at Bombay, India. 











HOUSTON 2. 


PIPELINERS 


depend on 


MAVOR-KELLY 
PRODUCTS 


HOT & COLD APPLIED COATINGS 


PIPE JOINT PROTECTION 


PIPELINE FELT 
& PADDING 


Mavor-Kelly always maintains adequate stocks 
and gives immediate attention to your order. 


Mavor-Kelly service is: dependable. Our traffic 
department “follows through” completely on all 
shipments to give you on-time delivery. 


MAVOR — KELLY COMPANY 


CORROSION 


PREVENTION MATERIALS 
TEXAS 
M. & M. Building 
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Prodigy Enters Oil 


On February 15, 1945, the newest 
employee of Grisham-Hunter Oil Cor- 
poration, Abilene, Texas, took a letter 
that described all the formations in 
Culberson County, Texas. It was an 
excellent outline of the oil industry in 
West Texas and a good introduction 
to her new profession for Alamae 
Herndon. Since that day she has been 
a loyal and enthusiastic booster for the 
oil industry and for her company. 

But then Alamae Herndon has al- 
ways been enthusiastic. She waited 
until she was 15 to get her first job. 
She was a high school graduate with 
three months business training when 
she went to work for a doctor and for 
two years she took care of the office, 
attended classes at Abilene Christian 
College in the mornings, and worked 
aS a nurse’s aid in the evenings. 

And she had time to fall in love 
and marry Leo Herndon! They spent 
a short time in St. Louis, then early 
in 1945 while her husband was in 
service, Alamae returned to Abilene 
and joined Grisham-Hunter. She has 

€n almost continuously employed by 
.the company since that time. 

Mrs. Herndon is office manager for 
Grisham-Hunter — a job that takes in 

any task that needs my attention.” 
She supervises the work done by the 


Alamae Herndon of Grisham-Hunter was a high school 
graduate and beginning her career at age 15. 


WOMEN 


pe 













G 


AT 


WORK 


u 














other women in the office, does ac- 
counting, drafting, dictating corre- 
spondence and contracts, assisting in 
title curative matters, setting up land 
records, analyzing various trades, and 
any other work that comes to hand. 
She is a division secretary for the Dale 
Carnegie Club International, is a mem- 
ber of the Abilene Desk and Derrick 
Club and of the Northside Church of 
Christ. Most of her off-duty hours are 
devoted to Leo and a son, Pat. 


275,000 Bosses 


Muriel E. Reynolds is a corporate 
officer of the largest oil company in 
America, proving that big companies 
as well as small ones are making use 
of woman power. She is assistant sec- 
retary of Standard Oil Company (New 
Jersey) and has one of the most inter- 
esting positions in the organization. 
She works in the field of management 
stockholder relations, no small job 
considering Jersey Standard has more 
than 275,000 owners. 

Miss Reynolds began her business 
career while she was in high school 
when she became a part-time bank 
clerk. After graduation from Wheaton 
College, Norton, Massachusetts, in 
1924 she taught school in New Jersey 
for a year and then worked for a brief 
time at Western Union. 

Muriel Reynolds’ next job was with 
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Muriel E. Reynolds introduced to stockholders of Standard 
Jersey in 1951 by Chairman of the Board F. W. Abrams. 





Jersey Standard. Starting as a steno 
rapher, she became secretary to 
officer, later an administrative assis‘ 
ant, and in September 1945 was ap 
pointed an assistant secretary of th 
company. 

In addition to her company duties 
Miss Reynolds has a busy persona! lift 
She is a trustee of Wheaton Colleg« 
a member of the New York Cit 
branch of the American Associati« 
of University Women, vice presiden 
of the New York City chapte! 
Zonta International and a_ forme 
member of the board of managers « 
the Women’s University Club. She h 
an interesting and unusual hobby 
is collecting old maps. 





Nine Olds in Olds Oi] Company. 


Family Business Is Oil Business 

Mary Olds in a partnership wit! 
her father and seven brothers in the 
Olds Oil Company. She and one broth 
er, R. M. Olds, operate the Caspe 
Wyoming, office, which is Olds Oil 
Corporation, a subsidiary of Great 
Lakes Oil and Chemical Company of 
Los Angeles, California. The others 
run the home office in Mt. Carmel 
Illinois, where the company was 
formed in 1941. 

During the war, Mary spent thre« 
years as a civilian employee of th 
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HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES! 
FOR ALL TEMPERATURES ! 








Standard & Double) 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes Ye” to 3”; 








6000-lb. sizes 1/4” 
to 2”. 


ORIFICE 


UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 6000- 

















Ib. service. - 








(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 








orifice seats. 3000-lb. 
service only. 











Standard & Double 
Extra Heavy 


LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 
quick closing. 












write for your free copy of 


CATALOG 11 


for complete information 


CATAWISSA VALVE AND 


FITTINGS COMPANY 
750 Mill St. © CATAWISSA, PA. 
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Women at Work 


Army Medical Corps in San Francisco. 

When Olds Oil Corporation opened 
the Casper office back went Mary to 
the family firm. She is assistant secre- 
tary of the corporation. She draws con- 
tracts and letter agreements, invoices 
for these contracts on such things as 
footage, drilling time, drill pipe rental, 
casing, tubing, etc. Her other respon- 
sibilities include handling the payrolls 
and payments on royalty and on work- 
ing interest to other interest holders 
from their production. All monthly re- 
ports on oil production, trucks, and 
insurance are made by the girl partner. 

It was natural that Mary should help 
organize the Casper Desk and Derrick 
Club and be its first president. She is 
an enthusiastic oil woman and a will- 
ing worker in Business and Profes- 
sional Women’s Club, Women’s Divi- 
sion of OIIC, Civil Air Patrol, BPOE 
Does, Order of the Eastern Star, and 
of the Presbyterian Church. 











Music lost charm for Frances Duerr. 


Musician Becomes Oil Hit 


Educated to be a musician, Frances 
L. Duerr got into the oil business by 
accident and remained in it by choice. 

“When I was quite young,” she says, 
“my parents decided I should have a 
musical education, so I began taking 
piano lessons and graduated from the 
M. A. Monzel School of Music. While 
I was in high school my father thought 
I should take a commercial course — 
since, he said— musicians usually 
make poor business managers.” 

Frances had her commercial course 
and it was this turn of events that 
eventually took her into the oil busi- 
ness. Just after she graduated from 
high school a friend of her father’s 
asked her to take a summer job with 
him as a stenographer. Some months 
later he joined Sinclair Refining Com- 
pany in charge of the accounting de- 
partment. He prevailed on Frances to 
go with him. 

That was on August 5, 1918. 
Frances L. Duerr has been with Sin- 
clair ever since. In addition to steno- 
graphic duties she handled the office 
and field payrolls in the early days. In 
1925 she became secretary to J. M. 
Judson, general credit manager for 
Sinclair, and remained in that position 
until Judson retired in 1942. She is 





Sounded crazy to Olivia Starken, 


now secretary to H. M. Allen, district 
credit manager, Central district. 
“I’ve always enjoyed swimming and 
horseback riding though I’ve found 
little time for either since my husband 
and I bought a home a few years ago.” 
Mrs. Duerr, who has always had a flare 
for interior decorating, and her hus- 
band, whose hobby is woodworking, 
concentrate on making things for their 
home. The combination makes for 
enjoyable after-office hours in the 
Duerr home in Hinsdale, Illinois. 


Tri-State Oil Expert 


Olivia Starken is a tall willowy 
blond with a yen for adventure and a 
pen for oil. In the past decade and a 
half she has managed to mix both with 
a happy marriage that has lasted 21 
years. 

A native of Mt. Vernon, Indiana, 
she moved with her family to Evans- 
ville at an early age. There, at an age 
when most of her friends were just be- 
ginning to get interested in boys and 
with only one semester of high school 
typing to recommend her, Olivia went 
to work. Her first job was in a letter 
shop and her ability soon advanced 
her to the position of office manager. 

In 1938 Jerry Robertson, whom 
Mrs. Starken remembers as a “small 
man in a 10-gallon hat,” breezed into 
a Tri-State oil report. It was an intrigu- 
ing idea to Olivia, though her boss still 
declares she cut and ran the stencils of 
that first report muttering under her 
breath: “It sounds crazy to me.” 

The idea that sounded crazy to Mrs. 
Starken has been her pet project ever 
since. For the past ten years she has 
been in full charge of Jerry Robert- 
son’s office directing a staff of ten. In 
addition to the Tri-State Oil Report, 
she does a column for the Evansville 
Courier called “Oil Drilling, Develop- 
ments in Tri-State Fields.” She also 
aids Mr. Robertson in writing news- 
paper articles and in doing creative 
writing. They have just co-authored 4 
book for the layman called “ABC’s of 
Oil.” 

In addition to her writing and edit- 
ing, Mrs. Starken is president of the 
Tri-State Desk and Derrick Club 
which she helped organize; is chairman 
of the Women’s Division in her region 
for OIIC and is a member of American 
Association of Petroleum Writers. 
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vied pumping, set up 


Cutler-Hammer Pro- 
gram Time Switch gives 
automatically sched- - 


easily by means of 
pulltabs—one for each 
15 minute interval. 


Day-omission feature— 
for non-operation any 
selected days of week. 


ONE TRIAL WILL TELL YOU 
it’s Genuine 


Oil Country 


Control 





You’ll only have to make a compari- 
son once to see why Cutler-Hammer 
Oil Well Pumping Control is called 
the Oil Country Control and to see 
why oil men are installing it in prefer- 
ence to any others. 

It is the outcome of a genuine, 
thorough and sincere contact with 
oil country conditions; with oil men’s 
wishes. Not just to start, stop and 
protect motors and equipment suc- 
cessfully and dependably . . . but to 
meet and beat the oil country enemies 
of good performance. . . heat, humid- 
ity, static, dirt, dust, bugs, prevalent 
single phasing, sometimes careless 
handling. 

Take a look at C-H. Note the ven- 
tilating openings that create a chim- 
ney draft to keep the ‘‘works’”’ cool. 
Note the aluminum coating that 
bounces back the sun’s rays. Note the 
out-in-the-open contacts that stay 
cooler and being “‘vertical,”’ shed dust. 

Note how all openings are screened, 
baffled, louvred to keep out dirt and 
dust, and bugs. See how Neoprene 


Onlton, Ofla. 
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gasketing keeps dust out of the timer 
how the excess torque clock motor 
keeps ‘“‘ticking’’ away even if dust 
gets in. 

Take a look at the scheduling 
mechanisms, the easy on-off schedul- 
ing in 15 minute increments, the auto- 
matic day-omission feature. And 
there’s manual or automatic restart- 
ing after an outage, either all at once 
or staggered starting. 

Here’s a popular feature too . 
optional 3 coil overload protection 
where single phasing is a problem; 
standard 2 coil where it is not a 
problem. 

Note you don’t have to rebuild or 
clean up the starter after a lightning 
arrester blows. 

These are but some of the features 
that make this starter stand out like 
a derrick on a flat plain. Once you try 
it, you'll keep on using it. 

CUTLER-HAMMER, Inc., 
1459 St. Paul Ave., Milwaukee 1, Wis. 
Associate: Canadian Cutler- Hammer, 
Ltd., Toronto, Ontario. 


Lamesa, Texas 











CS 
Cutler-Hammer 9589 Oil Well 
Pumping Controller with 3 coi! 
overload protection and time 
delay relay. 






























MEMBER AMERICAN 
PETROLEUM INSTITUTE 
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complete, fully assembled plant. 


- 
ae 


THIS 440-HP packaged compressor is being lowered onto 
a light concrete slab which is the only foundation it 
requires. It was trucked from factory to location as a 


— ” 
Se a er 


_ 


THIS 550-HP packaged compressor plant is 
first of three to be installed in a remote New Mexico field. 
Automatic controls permit units to operate unattended for a 


P 739.3 





minimum of 72 hours in the event of bad weather. 


Economics of Packaged Compressor Plants’ 


Modern units are adaptable to gas or air compression; may be used as 


one or in banks of several; reduce installation and maintenance costs 


- you were to take an entire compres- 
sor station of a major pipeline, with its 
compressors, cooling equipment, lubri- 
cating system —all its manifolds, pip- 
ing, scrubber and starting air system. 
assemble these in a factory on a rigid 
fabricated steel base. and add a number 
of additions] automatic safety controls 
—you would have a “packaged com- 
pressor plant.” 

It would include not only all these 
parts and components. but it would 
have behind it a careful job of engi- 
neering — both mechanical engineering 
and process engineering. For in a pack- 
aged compressor plant, proper design. 
layout and sizing of parts is as essential 
as it is in a large stationary compressor 
station. 

Complete packaging is a great deal 
more than just skid mounting or pack- 
aging a compressor —it is packaging 
an entire plant. Even though it is wholly 
complete and fully assembled, it must 
be so compact in design that it can be 
transported by oil field trucks directly 
to the installation site. And it must be 
so ruggedly built that it will require 
little attention and stay in service for 
a life time. We refer here only to heavy 





tPresented at the ASME meeting at Houston, 


Texas, September 27-30, 1953 
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E. S. McROBERTS 





The Author 


E. S. McRoberts is manager of sales 
ef packaaed comoressor plants at The 
J. B. Beaird 
Company, Inc., 
Shreveport, Lou- 
isiana. He has 
been associated 
with the com- 
pany for 10 
years, having 
formerly held 
the position of 
assistant chief 
engineer. In 
that capacity he 
was largely responsible for original de- 
velopment of the packaged compressor 
plant. 

Before coming to Beaird he was as- 
sociated with Frick-Reed Supply Com- 
pany. He is a member of Louisiana En- 
gineering Society, American Ordnance 
Association, API, Louisiana State Board 
of Registrations for Professional Me- 
chanical Engineers and Dallas Engi- 
neers Club. 














duty, direct connected, gas engine driven 
compressor plants. 

These packaged plants have a variety 
of applications in oil and gas production 


as well as in other fields. For each one 
is individually designed and may he 
adapted to any use where gases or ait 
must be compressed. 

Let’s take a look at a few of these 
applications. In the production of oil. 
wells eventually lose their pressure and 
require artificial means of lifting oil 
from the formation to the surface. A 
number of years ago it was discovered 
that this could be done by what is known 
as a “gas lift”, using residue gas from 
the field to literally push the oil up out 
of the hole. If the gas pressure was not 
sufficient, however, a compressor plant 
had to be installed to make gas lift 
possible. 

Today, with the development of spe- 
cial gas lift valves and the packaged 
compressor plant, this method of pro- 
duction is gaining favor. It is proving 
especially popular in areas where wells 
are deep. For when you try to pump oil 
out of a deep well, you have a great loss 
of pump efficiency, due to the fact that 
sucker rods stretch and sometimes the 
amount of stretch is almost the stroke 
of the pumping unit. 

Another very important use of the 
packaged compressor plant is in the 
saving of flush production gas from new 
oil wells. Most state regulatory bodies 
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“Cushioned 


to a drop-tight seat... 





DN 


7 LASS 









... that’s why these unique 


CHAPMAN 


Wilting Dise CHECK VALVES 
cut head-loss to lowest levels 














Here’s what Chapman 
means by “Cushioning:” 


This specially designed, “‘air- 
— — foil’? disc balances perfectly 
eR ENO Na EN eT NTE EE in open position . . . -then 
drops easily to closed posi- 

The Chapman Valve Mfg. Co. tion (cushioned by the flow). 
INDIAN ORCHARD, MASSACHUSETTS No jarring or slamming, in 


usual pipe-layouts. Write for 
bulletin. 
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THE LEADER'= Pipe Tools - 
POWER PIPE MACHINES » POWER DRIVES 


THE TOLEDO PIPE THREADING CHINE CO., 
Toledo, Ohie 
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BANK of four 440-hp packaged compressor plants boosts field gas from a 
gathering system up to pipe line pressures. Each unit 








is a complete plant, assembled at factory on its own specially formed steel base 


will allow increased oil production if 
this gas can be saved. If there is a gas 
line available nearby, it can be com- 
pressed to line pressure and sold. Other- 
wise, it can be pumped back into the 
reservoir to maintain pressure and the 
flowing life of the field prolonged. In- 
creased allowables mean increased in- 
come for the oil producer and the pack- 
aged compressor plant under these cir- 
cumstances will usually pay for itself 
in a very short length of time. 

But the packaged plant has found its 
greatest use so far in the production of 
gas. As gas gathering systems have 
reached farther and farther into new 
fields, it has become necessary to main- 
tain reasonably high line pressures, and, 
at the same time keep gas flowing into 
these lines from all wells in the fields. 

When field pressures begin to fall, 
some wells will not flow into the gather- 
ing lines at all. Others will have their 
flow sharply reduced. Usually these 
wells are fairly well grouped so that 
two or three or even many more may 
be tied into one field compressor and 
the gas.compressed to pipe line pres- 
sure. 

This is far more economical than low- 
ering line pressures in the field and in- 
stalling compressors in the gasoline 
plant. For, in this event all of the gas 
from the field must be compressed, 
while only a small per cent—say 10 
per cent— may actually require it. 

If a compressor were centrally situ- 
ated at the plant to handle an entire 
field, it would also be necessary to in- 
stall a new field gathering system, For 
example, a line designed to carry a 
given volume of gas at 1400 or 1500 
psi would handle a far smaller volume 
at 200 or 300 psi. 

There would also be a saving in the 
compressor installation itself by using 
smaller field compressors near the wells. 


Less overall horsepower would be re. 
quired to deplete the field, because as 
the first wells requiring compression are 
depleted, the packaged compressor 
plants can be moved to other locations 
in the same field and reused. I believe 
that this one feature would result in a 
saving estimated conservatively at 25 
per cent and possibly more. 

Another economy of the packaged 
compressor plant in gas boosting is its 
ability to handle varying load conditions 
with very little change. For example, 
the plant is usually a single-stage unit 
when installed. That is, all of its com- 
pressor cylinders have the same suction 
pressures and the same discharge pres- 
sures. 

Fhese cylinders are sized to permit 
operation at a ‘suction pressure equal 
to or slightly less than the discharge 
pressure, but large enough to permit 
operation until the suction pressure has 
declined to such a point that single stage 
compression can no longer be used 
efficiently. 

When this time arrives the change 
to two-stage compression can be made 
by adding one, or at the most, two new 
cylinders for the first stage, installing 
a gas intercooling coil on the radiator, 
and mounting a second stage scrubber. 
The cost of such a changeover is held 
to a minimum, because in the basic de- 
sign, provision had been made to ac- 
commodate this equipment. With the ex- 
ception of the new compression cylin- 
ders, the cost will be no greater than il 
it had originally been purchased as 4 
two-stage plant. 

In the conservation of natural gas. 
the packaged compressor: plant has 
played a large part. Not too many years 
ago gas was considered a_ necessary 
evil in the production of oil, to be sep- 
arated from the crude oil the best way 
possible and disposed of by burning. 
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equal JOBS HANDLING VOLATILE FLUIDS 
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stage Here’s a Johnston, installed in a large surface, eliminating dry sumps which are x 
used Southern California refinery, where it is costly to build and expensive to main- ;: 
used as a high-octane gasoline transfer tain. 
—_ ao. This oe which nad the pate 4 3. Nothing to lubricate but driver bearings. : 
ma element enclosed in a sealed steel barrel, . . . ° 
o new takes suction sufficiently above the pump ™ ker sar le sco iho <— 5 ous ° 
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WICKWIRE 


always abreast of changing 
demands in oil field service 








Wicsw ROPE for drilling service has consistently 
' kept pace with the changing demands imposed by steadily 


increasing depths, new drilling methods and new types of drill- 
ing equipment. 

To meet these demands our field representatives, engineers and 
factory men are always in intimate contact with service require- 
ments in the field; constantly developing new and improved con- 

6x21 Filler Wire Cable structions that will assure greater efficiency and economy. 

Tool Drilling Line Typical of Wickwire’s efforts in this direction are the 6 x 21 
Filler Wire cable tool drilling line and special tapered cable tool 
drilling lines and sand lines for greater depths. 

Every Wickwire drilling line, whether for cable tool or rotary 
rig, is the result not only of careful field study but of quality con- 
trol that’s complete from ore to finished product . . . rigidly tested 
and inspected through every stage of fabrication. That way, we 
make sure that wire rope for punishing oil field service has the 
proper combination of physical properties for long-lasting re- 
sistance to the destructive forces encountered. That’s why Wick- 
wire Rope is unmatched for safety and unfailing performance, 
longer life and more economical service on the job. 

Our engineers and distributors will give you helpful, experi- 
enced recommendations on the correct selection and application 
of wire rope for your particular drilling operation. They’ll gladly 
assist you with any wire rope problems you may have... help 
you get longest life and lowest cost from your drilling lines. See 
your Wickwire Rope distributor or contact our nearest sales office. 





















6x7 Sand, Coring or 
Swabbing Line 


6x31 Seale Independent 
Wire Rope Core Tubing 
and Winch Line 


6x19 Seale Independent 
Wire Rope Core Rotary 
Drilling Line 
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FREE ON REQUEST 


THE FIRST AND ONLY 
WIRE ROPE OIL FIELD 
HANDBOOK FOR DRILLERS 
WITH COMPLETE TON-MILE 
TABLES BY WICKWIRE 


TON mice TABizs | 


Wickwire’s new Oil Field Handbook With Ton-Mile Tables gives 
you 112 pages of valuable, factual information on correct wire 
rope usage in oil field drilling—including field-proven Wickwire 
cutting-off practices. 

Included are over 50 pages of ton-mile tables that enable you 
to measure wire rope ton mileage quickly and simply without 
complicated figuring. The Wickwire Handbook can help you 
avoid costly line breaks...save you money by eliminating ex- 
cessive cutting off. Send for your free copy today. 


THE COLORADO FUEL AND IRON CORP.—Abilene (Tex.) * Denver 
Houston * Odessa (Tex.) * Phoenix © Salt Lake City * Tulsa 
PACIFIC COAST DIVISION—Los Angeles * Oakland 
Portland * San Francisco * Seattle * Spokane 
A YELLOW TRIANGLE WICKWIRE SPENCER STEEL DIVISION—Boston * Buffalo * Chattanooga 


ON THE REEL IDENTIFIES Chicago * Detroit * Emlenton (Pa.) * Philadelphia * New Orleans * New York 
WICKWIRE ROPE 
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Give yourself the 


Unbeatable Performance | 









this Housing ever 
Breaks or Distorts we 
will replace it Free 


“Rike(D” means 
most service for 


your money! 


Every RIZ&I1D Wrench 
Factory-Tested 


That’s what makes sure that every 
RiGaID performs as you’ve learned to expect...every part 
inspected, every wrench pipe tested 100%! Only ritaip’s 
housing is unconditionally guaranteed, saving you bother and 
expense. Full-floating hookjaw, adjusting nut spins easily in 
all sizes, 6’’ to 60’’; replaceable alloy jaws, handy pipe scale 
on hookjaw, comfort-grip I-beam handle. For most service 
for your money, buy RIt@aip’s .. . at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S.A. 
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For some of it had a bad habit of set. 
tling in low places where it was likely 
to explode when some unsuspecting per. 
son struck a match. Now we know that 
the part that settled out was the butane 
or propane fraction that has a specific 
gravity greater than air. 

During this time, especially in jsp. 
lated areas, gas wells were plugged, 

Later, the gasoline plant was devel. 
oped to recover from wet gas the natura] 
gasoline, or, as it is generally called. 
casinghead gasoline. Gathering lines 
were laid into fields where the GPM 
content was relatively high. Separator 
gas was brought to the gasoline plant 
and stripped. The residue gas was re. 
turned to the leases for fuel or any 
other local uses for which gas might 
be required. 

Usually, producers required only a 
very small portion of this residue gas 
for such purposes, so the gasoline plant 
flared what was left. The producer was 
paid on the GPM only. 

Today, with the packaged compressor 
plant in use, this residue gas may be 
utilized for gas lift, repressuring, or for 
delivery into the gathering system of a 
gas transmission line. 

Just as packaged compressor plants 
lend themselves to oil and gas produc- 
tion, they have proved their value in 
other fields as well. They have been 
installed in industries for compressing 
large volumes of compressed air or for 
refrigeration. Installations have varied 
from. small single units to multi-unit 
banks of the large 550 hp units. 

In any installation, approximately the 
same components are required for re- 
frigeration or compressing air as are re- 
quired for compressing gas. In indus- 
tries as well as in remote gas fields, the 
economies of complete packaging have 
effected material savings in installation 
and operation. 

We have discussed the economies of 
complete packaging. Now let’s take a 
look at the reasons why packaging saves 
on both installation costs and _ opera- 
tional costs. 

Although there are a number of 
standard size packaged compressor 
plants on the market, the standardiza- 
tion is only on the power end. The com- 
pression end is a custom designed job. 
Each one must be engineered specific: 
ally for the job it has to do. 

This does not mean that we would 
take one suction and one discharge pres- 
sure and design a plant for this job 
alone. It means that we would take a 
look into the future and determine what 
the conditions will be as the years pro 
gress. As an example, let’s assume that 
we are asked to design a packaged com- 
pressor plant to pick up gas at 800 psig 
and discharge at 1000 psig. After some 
questioning we determine that the 800 
psig suction pressure will in a few years 
time have dropped to 400 psig. This 
means that we must design all of the 
compressor cylinders, scrubbers, manl- 
folds, etc., large enough to handle the 
low pressure, but heavy enough to han- 
dle the high pressure. We must also con- 
sider that when the pressure reaches 400 
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ARMSTRONG BROS. 


Better PIPE.TOOLS 


* 


“Reversible,” “Standard” and “Ideal” types 
in all sizes. Jaws are drop forged from 
special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to %4 catalog strength (1,200 
lb. to 40,000 Ib.). “Reversible” Jaws give 
double jaw life. ‘“Standard"’ Jaws have ex- 
tra bearing on the handle and forged-in 
chain guides. The “Ideal'’ Tongs have V 
shaped teeth for a sure grip on 
irregular shapes — fittings, etc. 


Write for 
Cotelog 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 


5231 W. ARMSTRONG AVENUE + CHICAGO 30, ILL. 
Shite 
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psig the customer will not want to aban- 
don the well, but will want to two-stage 
the machine in order that he can follow 
the suction pressure on down. By know- 
ing in advance, we can design so that 
instead of having to replace all of his 
cylinders, scrubbers, etc., it will only be 
necessary to change one of them or at 
the most, two. 

Another problem we often face is that 
of designing a plant to pick up gas at 
250 psig and discharge at 550 psig. 
After some questioning it is discovered 
that these pressures are weighted ave- 
rages. The intake pressure will actually 
range from 200 to 300 psig and the dis- 
charge pressure will vary from 500 to 
600 psig. Also, the plant may be called 
upon to operate through this entire 
range of pressures within a 24 hour 
period. A compressor plant designed 
and built for the fixed average condi- 
tions will perform in an unsatisfactory 
manner when actually on the job. The 
compressor cylinders would have the en- 
gine either underloaded or heavily over- 
loaded, the scrubber would be under- 
sized for the low pressure and the shell 
too thin for the high pressure. The 
safety relief valve would be improperly 
set, the manifold piping too small. Al- 
though it could be made to operate, this’ 
operation would be neither safe nor 
efficient. 

For that reason it requires experi- 
enced process engineering to properly 
size the cylinders, piping, manifolds, 
scrubbers and coils throughout the 
plant. And all this must be planned to 
fit compactly into a small area. 

In their designs the engineers use 
standard components wherever possible 
to hold down initial cost, as well as 
cost for any modification that may be 
made later. By means of centralized 
purchasing, too, the manufacturer can 
take advantage of quantity buying. This 
also assures the manufacturing depart- 
ment of having enough necessary parts 








TABLE 1. Cost estimate 3300 hp in- 
stallation of packaged compressor plant. 





Qty. 


Item Material Labor Total 
6 550 hp packaged compressors $483,000 ...... $483,000 
SS 3,420 ; 3,420 
Handling charge..... ; 2,100 
Foundation and floor... . 3,700 7,350 11,050 
Grouting... . ; in 540 540 
B ii'ding oe hn 7,510 1,600 9,110 
Electrical. ... ae 860 700 1,560 
SSS es 100 600 700 
Miscellaneous piping. . . 3,120 2,000 5,120 
Gas measuring and regula- 
tion equipment : 3,000 1,800 4,800 
Miscellaneous labor-erection a 5,070 5,070 
Headers: 
Suction. . . 3,549 2,350 5,899 
Discharge. . . 8,452 11,412 19,862 
Fencing........ 1,440 540 1,980 
Land (4 acres) . eins . 5,000 ; 5,000 
Grading and drainage. . 2,600 . , 2,600 
Engineering and design... ; 1,250 1,250 


Office building............ 1,200 ‘800 2/000 
Furniture-office building... . 1,300 200 1,500 


Sub-totals (Less 

compressor costs). . 45,249 38,312 
Purchase costs & insurance 2,262 6,130 8,392 
Contractor's fee: 

Tools 

Overhead 

Supervision 

Profit 

Supplies. . . ; 6,513 6,513 

Adding compressor costs... 483,000 ies 


Grand total . $530,511 $50,955 $581,466 








Based on 3300 hp — Cost per hp................ $176.00 
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when needed without any waiting fo, 
the missing part. 

In any compressor station there are 
several hundred separate components, 
These must be designed or seiected to 
go together into a coordinated unit 
Each part must be requisitioned, ware. 
housed, inspected and finally built into 
the plant. 

It is easy to see why a great deal of 
money, and time as well, can be saved 
by performing all the manufacturing 
operations, from engineering to final jp. 
spection, in one central location, 

And you can readily visualize the ey. 
pense of assembling all these parts, fit. 
ting them together in the field with field 
labor without the manufacturing facil. 
ities of a modern factory. 

In the matter of toundations alone, 
which for the conventional stationary 
plant require careful designing, expen. 
sive forms and large masses ot concrete, 
the packaged plant needs only a simple 
concrete slab at the location. Its rugged 
steel base is engineered to carry the 
load and is formed to the base of the 
compressor. 

When the plant arrives at location, it 
is skidded onto the slab, grouted in and 
bolted. Then, only three connections are 
required to put it on stream — suction 
and discharge lines and fuel gas line. 
When these are hooked up you know 
that you are ready to go on stream. You 
don’t have to worry about some small 
missing part delaying you for days. 

Usually, one of these plants requires 
only a light shelter to keep off the rain, 
although some installations are com- 
pletely enclosed. 

In operation, as well as in installa 
tion, there are many factors that save 
money. We have just mentioned one in 
particular —the changing of a one 
stage unit to a two-stage unit. Here, be- 
cause provision is made in the design, 
the additional equipment may be added 
when required without expensive re 
building. 

Another great saving results from the 
fact that packaged plants require less 
attention. In fact it has been found by 
one large producer that those units that 
have regular attendants require more 
maintenance than those that are left 
alone. They can be left alone — except 
for routine checks— because of the 
automatic controls that act as wate 
dogs, 24 hours a day. Also, automatic 
controls do not tinker with the mechat- 
ism. If any irregularity in operation 
should develop, they immediately shut 
down the engine and wait for an exper: 
enced service man. 

In some types of service, compressors 
may not be needed after a period o! 
years. An example of this is depletion 
of gas wells. Oftentimes it is then de 
sirable to move the plant to a new loce 
tion where compression is needed. Here 
again, packaged plants save the pre 
ducer. For almost all of the plant § 
salvageable. About the only thing 
which must be abandoned is the cor 
crete slab on which the plant rests. 

The entire unit may be moved intact 
to a new site, just as it was original) 
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transported from the factory and put 
on stream again after making the same 
three simple connections required at the 
first location. 

In the preceding part of this paper 
we have attempted to show how, by 
standardization, quantity purchasing 
and factory manufacturing, the cost of 
the packaged compressor plant can be 
held to a minimum. 

Table 1 tabulates the actual costs, 
completely installed, of a 3300 hp plant. 
comprised of six 550 hp compressors. 
This table shows that the completely 
installed cost is $176, per horsepower. 
To those of you who have had experi- 
ence with the permanent type installa 
tion of compressor stations, this will no 
doubt seem to be a very low figure, for 
you would normally expect this cost to 
run from $250 to $300 per horsepower. 
The figures here speak for themselves. 
however, and are taken from an actual 
bid. I would like to point out, however, 
that to get these low figures it is abso- 
lutely imperative that the plant be com- 
pletely designed and every piece be 
fabricated in the plant or factory and 
installed on the base before shipment 
to the iob. For every item of work that 
has to be done in the field, the costs go 
up. 

We have spoken earlier of the low 
operational cost to be expected from 
the packaged-type installation. Table 2 
shows a comparison between an instal- 
lation of packaged compressor plants 
and a permanent type station. Column 
1 shows the actual operating and main 
tenance costs of a 1200 hp packaged 
compressor plant consisting of four 300 
hp units for a period of 11 months. You 
will note that the operating cost per 
brake horsepower per year is $13.50 
and that maintenance cost per brake 








TABLE 2. Comparison—operating and 
maintenance costs. Actual cost records 
from one of the largest gas com- 

panies in the U. S. A. 





*No. 1 *No. 2 
Brake horsepower hours operated... 2,223,511 22,598,793 
Operating labor cost....... ‘ $ 7,393 $36,699 
Fuel cost at 5 cents per mcf... ... 2,523 12,655 
Lube cil at 69 cents per gal... 2,393 4,127 
Other surrlies...... peuides 439 418 
Automotive...... 2... pen ee 8 446 
Other expeises...... pee ah 587 2,702 
Electric power. . . . Mennlaes 279 7,182 
thead expense. . . 1,230 6,612 
Substotal................ $14,852 $70,841 
Operating cost per brake horse- 
power per year. $13.50 $17.70 
Maintenance: 
dete Ain checays $ 792 $5,445 
Material and supplies. ........ 1,385 3,505 
IN 2 os cones oa contest PP 401 
Other expenses................. 475 1,548 
Overhead............ a Seaae 110 694 
| SE eae $17,614 $82,434 
Maintenance cost per horsepower 
5.05 a oat ved acer aly $2.50 $2.90 
Total operating and maintenance 
cost per brake hp per year. . $16.00 $20.60 





sy . 

No, | is a 1200 horsepower packaged type compressor 
station semi-manned. Operating period is eleven (11) 
omg Rrake horsepower hours operated indicate actual 
rake horsepower hours compressing gas only. The com- 
Presgors are equipped with automatic unloaders and float 
on the line at half speed completely unloaded, until the 
ine pressure falls below a predetermined point. 

No, 2 isa 4000 horsepower fully manned station using two 
men per shift with relief crew (approx. fifteen men). Operat- 
ng period twelve (12) months. 


—— — ———- 








THE PETROLEUM ENGINEER, November, 1953 








Braided through and through 


for 
longer service. 


less 
maintenance! 






GARLOCK 
732 RINGS 


GARLOCK 
731 COM 


GARLOCK 
LATTICE BRAID* PACKINGS 


APPLICATIONS 


On rotating shafts, reciprocating rods 
or rams, expansion joints and valve 
stems 


Every strand of Larrice Brarp packing 
passes diagonally through the body of the 
packing to form a completely unified 
structure—braided internally as well as 
externally. This patented Lattice Brarp 
TYPES OF SERVICES method has these advantages: 
Water, oil, solvents, acids, steam, 


gases, etc., at temperatures up to 


1. Prevents the packings from disintegrating 
700° F. 


when subjected to wear. 
2. Makes the packings flexible so they can br 
formed into rings without distortion. 
AVAILABLE MATERIALS 
Asbestos (Canadian or Blue African) 
Asbestos—wire reinforced 
Flax 
Cotton 
“Teflon” or asbestos with “Teflon” 
impregnation 


3. Allows us to control porosity so that the right 
amount of liquid is absorbed for lubrication 


4. Imparts a semi-automatic action to the pack 
ings. This eliminates the need for frequent 
gland adjustments. 

For complete information send for Lat 
TIcE Brain Folder AD-131. Write the 
nearest Garlock branch or to our main 
office. 


AVAILABLE FORMS 
Ring, coil, or reel 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham e Boston e Buffalo e Chicago 
Cincinnati ¢ Cleveland e Denver e Detroit ¢ Houston e Los Angeles ¢ New Orleans e¢ New 
York City ¢ Palmyra (N. Y.) ¢ Philadelphia e Pittsburgh e Portland (Ore.) ¢ Salt Lake City 
San Francisco e St. Louis ¢ Seattle ¢ Spokane e Tulsa, 


In Canada: The Garlock Packing Company of Canada, Ltd., Toronto, Ont. 





*Registered Trademark 


PACKINGS, GASKETS, OIL SEALS, 


(JARLOCK . « MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 
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This G-E gas turbine is the first of 28 installed for gas pipeline pumping by the El Paso Natural Gas Co. 


aso reports performance of G-E 
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NO OUTSIDE POWER IS NEEDED— panel above MAIN GAS PIPING is simplified by use of gas turbine-driven centrifugal com- 
provides control for station auxiliaries. Auxil- pressors. The suction and discharge valves, purging and pressurizing valves 
‘lary generator, driven by the turbine, pro- are all controlled automatically on start. The G-E gas turbine is automat 
vides all a-c power while turbine is operating. cally loaded, and the statién discharge pressure is maintained automatically. 
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HIGHER EFFICIENCY—regenerators “recapture” waste heat, enable turbines t 
pump with efficiencies comparable to other types of power plants. 


gas turbines exceeds expectations 





Records of first 15 combustion gas turbines used for pipeline 
pumping show they start fast, save fuel, simplify operation 


So far, El Paso Natural Gas Company has put 15 4. Personnel training system is highly satisfactory. 

General Electric combustion gas turbines into opera- Key El Paso personnel were sent to the G-E gas 

tion on their cross-country gas line. Performance has turbine plant for intensified training. They in turn 

_ been carefully watched. El Paso has found: trained regular operating staffs. All new positions 
Stations start in 19 minutes—automatically. Sta- have been filled by company personnel. 


tion batteries and pipeline pressures do it all. G-E system engineers will be working closely with 


Five-man crews can operate stations. The simple El Paso engineers during installation of the 13 com 
construction of the turbines means reliable per- bustion gas turbines still to go on the line. Your G-E 
formance, easy operation, less maintenance. Apparatus Sales Representative can tell you more 
Operation proves turbine flexibility. During nine about their services—and about the G-E gas turbine 
months of operation under fluctuating conditions, Ask him also, to arrange for a showing of the new full 
the turbine at Cornudas Station performed with color film, ‘“The El Paso Story,”’ or write to General 
even greater flexibility than had been predicted. Electric Company, Schenectady 5, New York. 


Combustion Gas Turbines for the Gas Pipeline Industry—Backed by 45 years of Turbine Leadership 


al com- 
a GENERAL ELECTRIC 
1tomati- 


atically. 
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horsepower per year is $2.50, making 
a total of $16.00. Column 2 shows the 
actual operating and maintenance costs 
of a 4000 hp permanently installed com- 
pressor station and covers an operating 
period of twelve months. The operating 
costs per brake horsepower per year is 
$17.70 and the maintenance cost per 
brake horsepower per year is $2.90, 
making a total of $20.60. Here again, 
the figures speak for themselves. Need- 
less to say, this operator uses the pack- 
aged compressor plant wherever pos- 
sible in his operations. These figures 
serve to emphasize one of the most im- 
portant points of this discussion. 

The low first cost should not be ob- 
tained by sacrificing either complete- 
ness or quality. For any given job a 
definite amount of equipment is re- 
quired. 

It is more economical to purchase 
this equipment as a part of the pack- 
aged compressor plant than to purchase 
these parts individually and have them 
installed in the field. 

It is possible to effect a considerable 
reduction in the first cost by lowering 
the quality of this equipment. Any re- 
duction made by this means, however. 
will be offset by higher maintenance 
costs and these higher costs are with 
you as long as you operate the equip- 
ment. Along with the expense of replac- 
ing parts that have worn out, do not 
overlook the fact that you are not com- 
pressing gas while the mechanic is at 
work. The cost of lost production does 





not show in an operating and mainte- 
nance statement, but in the writer’s 
opinion, it sh ald be included. 

The manufacturers of ball and roller 
bearings have established a life factor 
for their product. The purchaser can 
select a bearing for his particular appli- 
cation with reasonable assurance that 
it will have a definite operating life. 
While compressors are not sold on. this 
basis, the fact remains that the same 
limiting factors are there. 

With high speed, automotive type en- 
gines driving light weight, intermittent 
duty, air compressors that have been 
adapted to gas service, some saving in 
first cost can be shown. Maintenance 





Gasoline Studied 
In Research Project 


Mr. Average Motorist may not 
realize it, but every gallon of mod- 
ern gasoline contains from 3500 to 
5000 different chemical compounds 
made up of hydrogen and carbon. 
Each of these compounds has a 
‘personality’ all its own. A re- 
search project to make, purify and 
engine-test as many of these com- 
pounds as passible was begun 15 
years ago by American Petroleum 
Institute. Experimental fuels costing 
over $1300 a gallon are being 
studied in an effort to provide the 
nation’s motorists with gasolines of 
still greater efficiency. 
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and operating cost, as well as down 
time, will be increased over that of the 
heavy duty equipment if this type of 
unit is subjected to continuous 24 hour 
per day operation. The reason is quite 
plain, the components were neither de. 
signed nor built for this duty. When 
used in the service for which they were 
designed, both the engine and the com. 
pressor will give excellent performance. 
Most jobs of gas compression in the 
oil and gas fields do not fall within this 
classification. 

The heavy duty. direct connected, gas 
engine driven compressor, of the sizes 
used in packaged compressor plants, 
can be expected to operate continuously 
for from twenty to thirty years. With 
proper preventive maintenance, they 
can be expected to operate 24 hours per 
day for the full life span. 

It is far better to be able to shut the 
plant down at your convenience for 
periodic maintenance, than to be called 
out at midnight to make a major repair, 

Now, to conclude this discussion let's 
summarize the main points that have 
been covered in detail. A packaged com. 
pressor plant is a complete plant —it 
is fully assembled at the factory — it is 
compact enough to be transported on 
oil field trucks. It is adaptable to any 
use where gas or air must be com. 
pressed. Whether used as single units 
or in large banks of many units, it has 
been found to reduce_the cost of instal- 
lation and to save On maintenance 
expense. ket 
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COMFORTABLE GUEST ROOMS — 


SUPERB CONVENTION FACILITIES — 
EXCELLENT FOOD — TELEVISION* AND 
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PETROLEUM ELECTRIC Power Association officers and board of directors named 


eben. 





oni 





recently are: Seated, Thomas E. Graham, Oklahoma Gas and Electric; Ned W. Beau- 
dreau, Central Power and Light; Fred B. Clark, Arkansas Power and Light, secretary- 
treasurer; James E. Moody, Southwestern Gas and Electric, president, and W. L. Pear- 
son, Southwestern Public Service, vice president. Standing, Kirby Dawkins, West Texas 
Utilities, board of directors; Fred Woerner, Texas Electric Service; Willis Frohock, 
Kansas City Power and Light; Harvey Cherry, Houston Lighting and Power; V. H. 
Ohrman, Texas Power and Light, and Tom D. Hoskins, Louisiana Power and Light. 
Not present, Henry C. LeVois, Gulf States Utilities Company. 


Output Cut in Most Oil 
Producing States 


Texas is producing 140,531 bbl per 
day less this month than last, due to 
a cut in allowables made by the Rail- 
road Commission. This is the third 
month that output has dropped. 

New quota is 2,803,528 bbl daily, 
360,374 bbl below the level reached 
late in July, before the maximum pro- 
duction began dropping. 

Texas Independent Producers and 

Royalty Owners Association answered 
the cut order with charges that im- 
porters are bringing in more and more 
oil while domestic production is being 
reduced in an attempt to bring down 
high inventories. 
_ Although other states have been hav- 
ing their troubles, too, with lowered oil 
output, Louisiana, third largest oil pro- 
ducing state, increased its allowable for 
this month. 

A 29 per cent cutback in New Mex- 





ORS, vee 


PART OF a $5,000,000 natural gasoline plant being built in the 
Pledger field, near West Columbia, Texas, for Southern Produc- 
tion and Humble Oil and Refining Companies. Stearns-Rogers 
Manufacturing Company is building the plant. Unit is 154 ft OD 
by 124 ft long, and estimated weight is 205,000 Ib. Railroads 


ico’s maximum permissible flow for 
this month has been recommended by 
the state’s oil conservation commission 
engineer. Elvis Utz, the engineer, 
recommended a basic daily output of 
213,787 bbl in addition to 2400 bbl of 
northwest New Mexico production and 
10,000 bbl allowed for new wells. 
October’s output was 215,785 bbl. 

In Kansas oil men observed a 10-day 
ban on oil production last month at the 
direction of the Kansas Corporation 
Commission. More than 25,000 pro- 
ducing wells were ordered shut down 
after above-ground storage reached 
what the commission termed “exces- 
sive.” Only wells that produced during 
the shutdown were those flowing from 
waterflooding operations. 

At the same time Oklahoma was 
feeling the effects of a cutback in al- 
lowables. October’s production was 30 
per cent that of August with Novem- 
ber’s expected to be approximately the 
same as the month before. 
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PEPA Elects Officers 
At Annual Convention 


The Petroleum Electric Power Ass« 
ciation elected officers and directors f 
the year 1954 at its annual conventio! 
held in Kansas City recently. New 
president is James E. Moody, South 
western Gas and Electric Company 
W. L. Pearson, Southwestern Pub! 
Service, vice president, and Fred B 
Clark, Arkansas Power and Light, sex 
retary-treasurer. 

This is the silver anniversary of thi 
organization, which was formed 
Kansas City in 1926 to promote thx 
use of purchased electric power by the 
petroleum industry. 


Continental Wins Top 
Award on Annual Report 


In the final ratings of the independ 
ent board of judges in the thirteenth 
survey of 5000 annual reports, con 
ducted by “Financial World,” Con 
tinental Oil Company was judged as 
having the best annual report of th« 
petroleum industry for the first time 
The bronze “Oscar of Industry” trophy 
was presented to L. F. McCollun 
president of the company, at the An 
nual Awards Banquet in the Grand 
Ballroom of the Hotel Statler, New 
York, on October 26, 1953. 

In this industrial classification Gulf 
Oil Corporation was runner-up for top 
honors, while Creole Petroleum Corpo 
ration placed third. 


New Service Announced 


Petroleum Information has 
nounced formation of a new oil pub! 
cation. 

Called “Oil In The Rockies” the new 
service combines a map of the Rocky 
Mountain region on which progress of 
all exploratory drilling is noted, with 
concise review of each month’s activi 
ties in all phases of the oil industry in 
the region. 

Oil In The Rockies will be issued 
monthly as an analysis and forecast of 
activities in exploration, drilling, re- 
fining, pipelining. It will also present 
reviews and summaries of outstanding 
regional operations. 





handling the shipment have scheduled it to travel only in daylight 
at no more than 25 miles per hour. All railroad clearances be 
tween the Stearns-Rogers shop and plant site were carefully 
checked and special routing arranged so that shipment will not 
travel on outside of curve while another train is on adjoining track 
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2 NEW MODELS IN ROPER 3600 SERIES 





NOW! SIZES #5 and #6 WITH CAPACITIES 
70 TO 226 G.P.M. AT 60 P.S.1I. FOR WIDER 
RANGE OF INDUSTRIAL APPLICATIONS 


FEATURES 


Compact... requires minimum installation space 
Totally-enclosed gear reduction running in oil 

Anti-friction bearings throughout gear reduction 

3 gear reductions for each size are interchangeable 
Operates indoors or outdoors — no pump house needed 
Sturdy bedplate provides rigid mounting for pump and motor 
Unusually smooth and quiet operation 





Send for Catalog 
GEO. D. ROPER CORPORATION 


730 BLACKHAWK PARK AVE. 
ROCKFORD, ILLINOIS 


Classified © 


PETROLEUM CHEMIST 






































CHEMICAL DEGREE PLUS 5 YEARS EXPERIENCE IN 
PETROLEUM ENGINEERING LABORATORY 


Base Salary Up to $600 Month, Depending on Experience and Education 
(To 35 Years of Age) 























PETROLEUM ENGINEER 


PETROLEUM ENGINEERING DEGREE PLUS 3 YEARS 
FIELD EXPERIENCE 











Base Salary to $500 Month, Depending on Experience and Education 
(To 35 Years of Age) 





Write: C. L. Lave, 26 Broadway, New York 4, New York 















































line plant to extract natural gas- 
oline, butane and propane to 











FOR SALE— ELI Model M-6 
Wanted soon: Used natural gaso- portable drilling rig on GMC 
Truck. Ideal for water wells. Will 
consider good spudder as trade. 
Vaughn & Taylor Construction 
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PAD May Be Abolished 


The Petroleum Administration fo; 
Defense, already cut to the bone jp 
personnel, may be in for final abolition 
in a few months, and some officials be. 
lieve it may expire January 1. H. A 
Stewart, acting deputy administrator 
of PAD has asked Walter S. Hallanan, 
National Petroleum Council, to name 
a committee to study organization of 
a peacetime setup to deal with oil and 
gas problems in case PAD is done away 
with. This Hallanan has done, and has 
named B. Brewster Jennings, president, 
Socony-Vacuum Oil, as chairman. 

Stewart in a letter to Hallanan 
recommended that PAD be liquidated 
as soon as it has completed its “emer- 
gency defense responsibilities” suggest. 
ing that any long range problems in 
the oil and gas industries remaining 
after the abolition of PAD could be 
handled by a “normal peacetime or- 
ganization,” such as the Interior De. 
partment’s oil and gas division. 


Alaska Governor Asks 
Freeing of Point Barrow 


Governor Heintzleman of Alaska 
has been in Washington recently ask- 
ing release of the Point Barrow Naval 
Petroleum Reserve for oil and gas ex- 
ploration by private industry now that 
the Navy is abandoning its exploration 
work there. 

Heintzleman also asked the Interior 
Department to release some 37,000 sq 
miles on the Arctic slopes north of the 
Brooks Range, for private exploration. 
This area borders the Umiat region 


| where the Navy drilled a number of 


test wells. 


Sun Dedicates Building 


Sun Oil Company dedicated a new 
office, building at Smiths Bluff, near 
Beaumont, Texas, as part of its Oil 
Progress Week celebration recently. 

The one-story, air-conditioned ma- 
sonry building will house personnel in 
charge of Sun’s blending and packag- 
ing plant, laboratory, warehouse, pack- 
age dock, and the distribution of bulk 
and packaged lubricating oils, waxes 
and specialties. 

Containing office space for A. S. 
Johnson, manager; H. W. Hillis, assist- 
ant manager John W. Shaw, foreman; 
and the clerical force required for the 
operation, the building covers approxti- 
mately 1200 sq ft. 


New Tide Water Thrift Plan 


Stockholders of Tide Water Associ- 
ated Oil Company have aproved adop- 
tion of a thrift plan for employees of 
the company and certain subsidiaries, 
according to an announcement released 
by D. T. Staples, Tide Water Assoct- 
ated president. The plan provides that 
participating employees may elect to 
save from their monthly compensa- 
tion an amount not exceeding approx! 
mately 5 per cent of their base com- 
pensation. The company will con- 


handle 4 to 8 million C. F. daily Co., Inc., 2103 North Grant, tribute an amount equal to 50 per cent 

wet gas. Goodalls, Ogallala, Nebr. Odessa, Texas, Phone 7-2091. of the savings allotment of each pat- 
ticipating employee. 
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material whose fibers act as wicks in retain 
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properties — such as low coefficient of fric 
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Alaska make them ideal for compressors handling 
ly ask- corrosive gases and liquids. They’re made in 
Naval three grades, in a range of sizes and styles 
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Normal continuous operating range 275° 
a new 
f, near has the same 
its Oil properties and temperature range as Stand 
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yreman; Immediate shipments can be made in any 
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pproxi- plete information and quotations. 
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k In planning this off-shore oil-drilling | were put on the pumps in the circu 
oe * Uu er CEps barge — largest and most modern in lating line to take up vibration and 


existence —the designers had to misalignment. Ever since her first 
ee 9 make sure that her many drilling day on the job, the barge has had no 
the shakes aWay and pumping engines would not sub- _case of “the shakes.” Men wonder 
ject her to destructive vibration. |howthey ever lived through it before. 
a They consulted United States Rub- Now the owners are pleased, and off- 
from this barge ber Company engineers. The answer duty crew members can relax in rest- 
was quick and effective. Rubber ful comfort. Their quarters are free 

mountings were installed to cushion _ of vibration and free of noise. 
the engines. Rubber couplings were U.S. Mountings are also used 
installed to protect drive shafts from on engine generators, welding ma- 
vibration. U.S. Expansion Joints chines, and air compressors. When- 
ever you have a problem involving 
the transmission of vibration and 
noise, or require mechanical rubber 
goods, always call on any of our 25 
District Sales Offices, each staffed 
with engineers. Remember that 
“U.S.” products give you economy 
because they are quality products. 

Write to address below. 


4 : 
" ieee a lf ' | Developed by Engineers 


This U. S. Rubber Mounting U.S. Expansion Joint is atthe This U. S. Rubber Coupling, Proved by Drillers 
isone of fourinstalledundereach suction end of every mud pump _installedonthepowertake-offend 
of the engines that operate the to take up vibration and mis- of the large engines that operate 
draw works of the drilling rig. alignment. the draw works, stops the trans- 
mission of vibration. This coup- 
ling is widely used in the oil fields. 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting + Expansion Joints « Rubber-to-metal Products « Oi! Field Specialties + Plastic Pipe and Fittings « Grinding Wheels «+ Packings * Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings + Conductive Rubber « Adhesives « Roll Coverings « Mats and Matte 
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New Provisions May Hamper 
Sale of Rubber Facilities 


Sale of synthetic rubber plants 
owned by the government has been 
hampered by recent legislation passed 
in Congress. Approval of the sale was 
made by President Eisenhower August 
7, when he recommended a three-man 
commission to handle negotiations. To 
date only two of the men have been 
named by the President and it has not 
been announced who, nor when, the 
third man will be named. 

The first bill introduced into the 
House provided for 90 days bidding 
period and 4 months negotiation 
period, but the Senate has changed the 
bill to a 6 months’ bidding period and 
the latter provision to 7 months. Also 
the Senate added an amendment that 
provides that any single item in the sale 
could be rejected by Congress at the 
last minute, however, this amendment 
was changed later to give buyers the 
right to withdraw their offers should 
Congress refuse to sell any facility. 

A further amendment provides that 
the attorney general give a written 
opinion to the effect that provisions of 
sale of the synthetic rubber plants are 
not inconsistent with the antitrust laws. 
Previously the Department of Justice 
had expressed a verbal opinion that 
the sale was within the bounds of 
antitrust limitations. Some observers 
think the attorney general might not 
make such a written statement as it 
might possibly be used against him in 
further antitrust actions. Should he 
refuse, no disposal program could be 
carried out. 





Oil Imports Up in U. S. 


Total crude imports of oil into the 
United states were back up to the 
1,000,000-bb] per day mark for the 
week ending October 10, according to 
a report by the American Petroleum 
Institute. 

Import total was 1,020,200 bbl per 
day and 1,261,600 bbl per day the 
week before. For the same week a year 
ago the total was 905,300 bbl per day. 











Distillate 
Residual _ fuel oil 

Crude fuel asphalt, U.S. 

Week ended oil oil etc. total 
September 12.. 598,200 342,600 5,000 945,900 
September 19.. 698,700 347,500 42,000 1,088,200 
September 26.. 489,800 * 293,600 20,300 863,000 
October 3... .. 720,100 369,900 45,000 1,261,600 
October 10.... 650,400 209,700 23,000 1,020,200 








liquid Evaporation Study 
Will Be Made by API 


A new committee to study losses of 
petroleum liquids by evaporation has 
been appointed by President Frank M. 
Porter, of the American Petroleum In- 
stitute. J. H. McClintock, of Esso 
Standard Oil Company, New York, 
was named chairman. 

The group is to be known formally 
as the Committee on Evaporation Loss. 
The specific scope of its activities will 
be “the development of factors gov- 
erning the evaporation loss of petro- 
leum liquids for use in the solution of 
Operating problems.” 
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SOLVE YOUR MIXING 


. 


A tremendous variety of 


fluid mixing needs are 


ably handled by the com- 





& 
inal 








 Riien t plete line of Eastern Mixers. 


ide Entering Mies Size and-power of mixers 


are flexible to help solve 
your problems. For com- 


plete information and 






Series C 


. engineering data, write for 
Top Entering Mixer 


Eastern Fluid Mixing Cata- 
logs. Eastern engineers are , 
always available to work 
out your complex mixing 


problems with you. 








Model VB-WT 
Turbine Mixer 









‘Say Series A 
/, Side Entering Mixer 
4 
E ASTECAC "NOUSTRIES, INC. 
Dept. E, Regent St., Norwalk, Conn 
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Watch for 
BIG NEWS 


coming soon from— 


TOLEDO 


THE LEADER —Pirt Tools: 
POWER PIPE MACHINES * POWER DRIVES 


THE TOLEDO PIPE THREADING MACHINE co., 
Toledo, Ohie 
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BANK of four 440-hp packaged compressor plants boosts field gas from a 
gathering system up to pipe line pressures. Each unit 
is a complete plant, assembled at factory on its own specially formed steel base 


will allow increased oil production if 
this gas can be saved. If there is a gas 
line available nearby, it can be com- 
pressed te line pressure and sold. Other- 
wise, it can be pumped back into the 
reservoir to maintain pressure and the 
flowing life of the field prolonged. In- 
creased allowables mean increased in- 
come for the oil producer and the pack- 
aged compressor plant under these cir- 
cumstances will usually pay for itself 
in a very short length of time. 

But the packaged plant has found its 
greatest use so far in the production of 
gas. As gas gathering systems have 
reached farther and farther into new 
fields, it has become necessary to main- 
tain reasonably high line pressures, and. 
at the same time keep gas flowing into 
these lines from all wells in the fields. 

When field pressures begin to fall, 
some wells will not flow into the gather- 
ing lines at all. Others will have their 
flow sharply reduced. Usually these 
wells are fairly well grouped so that 
two or three or even many more may 
be tied into one field compressor and 
the gas compressed to pipe line pres- 
sure. 

This is far more economical than low- 
ering line pressures in the field and in- 
stalling compressors in the gasoline 
plant. For, in this event all of the gas 
from the field must be compressed, 
while only a small per cent —say 10 
per cent— may actually require it. 

If a compressor were centrally situ- 
ated at the plant to handle an entire 
field, it would also be necessary to in- 
stall a new field gathering system. For 
example, a line designed to carry a 
given volume of gas at 1400 or 1500 
psi would handle a far smaller volume 
at 200 or 300 psi. 

There would also be a saving in the 
compressor installation itself by using 
smaller field compressors near the wells. 





Less overall horsepower would be re. 
quired to deplete the field, because as 
the first wells requiring compression are 
depleted, the packaged compressor 
plants can be moved to other locations 
in the same field and reused. I helieve 
that this one feature would result in a 
saving estimated conservatively at 25 
per cent and possibly more. 

Another economy of the packaged 
compressor plant in gas boosting is its 
ability to handle varying lead conditions 
with very little change. For example, 
the plant is usually a single-stage unit 
when installed. That is, all of its com- 
pressor cylinders have the same suction 
pressures and the same ee pres: 
sures. 

These cylinders are sized to permit 
operation at a suction pressure equal 
to or slightly less than the discharge 
pressure, but large enough to permit 
operation until the suction pressure has 
declined to such a point that single stage 
compression can no longer be used 
efficiently. 

When this time arrives the change 
to two-stage compression can be made 
by adding one, or at the most, two new 
cylinders for the first stage, installing 
a gas intercooling coil on the radiator, 
and mounting a second stage scrubber. 
The cost of such a changeover is held 
to a minimum, because in the basic de- 
sign, provision had been made to ac- 
commodate this equipment. With the ex- 
ception of the new compression cylin- 
ders, the cost will be no greater than if 
it had originally been purchased as a 
two-stage plant. 

In the conservation of natural gas. 
the packaged compressor plant has 
played a large part. Not too many years 
ago gas was considered a_ necessary 
evil in the production of oil, to be sep- 
arated from the crude oil the best way 
possible and disposed of by burning. 


THE PETROLEUM ENGINEER, November, 1953 











d be re. 
Cause as 
ssion are 
pressor 
locations 
| believe 
sult in a 
y at 25 


ackaged 
1g is its 
nditions 
xample, 
ige unit 
its com- 
suction 
ye pres- 


permit 
> equal 
scharge 
permit 
ire has 
e stage 
> used 


change 
- made 
70 new 
talling 
diator, 
ubber. 
s held 
sic de- 
to ac- 
he ex- 
cylin- 
han if 


as a 


| gas. 
t has 
years 
sSary 
> SEp- 
. way 
ning. 


953 








ee ater 


FREE ON REQUEST 






THE FIRST AND ONLY 
WIRE ROPE OIL FIELD 
HANDBOOK FOR DRILLERS 
WITH COMPLETE TON-MILE 
TABLES BY WICKWIRE 


Wickwire’s new Oil Field Handbook With Ton-Mile Tables gives 
you 112 pages of valuable, factual information on correct wire 
rope usage in oil field drilling—including field-proven Wickwire 
cutting-off practices. 

Included are over 50 pages of ton-mile tables that enable you 
to measure wire rope ton mileage quickly and simply without 
complicated figuring. The Wickwire Handbook can help you 
avoid costly line breaks...save you money by eliminating ex 
cessive cutting off. Send for your free copy today. 


THE COLORADO FUEL AND IRON CORP.—Abilene (Tex.) * Denver 
Houston * Odessa (Tex.) * Phoenix * Salt Lake City * Tulsa 
PACIFIC COAST DIVISION—Los Angeles * Oakland 
Portland * San Francisco * Seattle * Spokane 





A YELLOW TRIANGLE WICKWIRE SPENCER STEEL DIVISION—Boston * Buffalo * Chattanooga 
Chicago * Detroit * Emlenton (Pa.) * Philadelphia * New Orleans * New York 


ON THE REEL IDENTIFIES 
WICKWIRE ROPE 
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Give yourself the 


 - Unbeatable Performance 




















































this Housing ever 
Breaks or Distorts we 
will replace it Free 







































































“"RibketD” means 


most service for 














your money! 














' Every RIZEID Wrench 
Factory-Tested 


That’s what makes sure that every 
RIcaID performs as you’ve learned to expect ...every part 
inspected, every wrench pipe tested 100%! Only Rimaip’s 
housing is unconditionally guaranteed, saving you bother and 
expense. Full-floating hookjaw, adjusting nut spins easily in 
all sizes, 6’’ to 60’’; replaceable alloy jaws, handy pipe scale 
on hookjaw, comfort-grip I-beam handle. For most service 
for your money, buy RIfBID’s .. . at your Supply House. 

































































THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S.A. 



















































To obtain more information on products advertised see page E-61 





THE PETROLEUM ENGINEER, November, 1953 





For some of it had a bad habit of ge 
tling in low places Where it was like) 
to explode when some unsuspec'ing pe. 
son struck a match. Now we k»ow tha 
the part that settled out was th~ butane 
or propane fraction that has a specif, 
gravity greater than air. 

During this time, especially in jgo. 
lated areas, gas wells were plugged, 

Later, the gasoline plant was deyel. 
oped to recover from wet gas the natural 
gasoline, or, as it is generally) called. 
casinghead gasoline. Gathering lines 
were laid into fields where the GPy 
content was relatively high. Separator 
gas was brought to the gasoline plant 
and stripped. The residue gas was je. 
turned to the leases for fuel or any 
other local uses for which gas might 
be required. 

Usually, producers required only a 
very small portion of this residue gas 
for such purposes, so the gasoline plant 
flared what was left. The producer was 
paid on the GPM only. 

Today, with the packaged compressor 
plant in use, this residue gas may be 
utilized for gas lift, repressuring, or for 
delivery into the gathering system of a 
gas transmission line. 

Just as packaged compressor plants 
lend themselves to oil and gas produe- 
tion, they have proved their value in 
other fields as well. They have been 
installed in industries for compressing 
large volumes of compressed air or for 
refrigeration. Installations have varied 
from small single units to multi-unit 
banks of the large 550 hp units. 

In any installation, approximately the 
same components are required for re- 
frigeration or compressing air as are re- 
quired for compressing gas. In indus- 
tries as well as in remote gas fields, the 
economies of complete packaging have 
effected material savings in installation 
and operation. 

We have discussed. the economies of 
complete packaging. Now let's take a 
look at the reasons why packaging saves 
on both installation costs and opera- 
tional costs. 

Although there are a number of 
standard size packaged compressor 
plants on the market, the standardiza- 
tion is only on the power end. The com- 
pression end is a custom designed job. 
Each one must be engineered specific- 
ally for the job it has to do. 

This does not mean that we would 
take one suction and one discharge pres- 
sure and design a plant for this job 
alone. It means that we would take a 
look into the future and determine what 
the conditions will be as the years pro- 
gress. As an example, let’s assume that 
we are asked to design a packaged com- 
pressor plant to pick up gas at 800 psig 
and discharge at 1000 psig. After some 
questioning we determine that the 800 
psig suction pressure will in a few years 
time have dropped to 400 psig. ‘This 
means that we must design all of the 
compressor cylinders, scrubbers, mani- 
folds, etc., large enough to handle the 
low pressure, but heavy enough to han- 
dle the high pressure. We must also con- 
sider that when the pressure reaches 400 
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Trouble brewing on foreign soil... 
Sound Insurance protection 1s vital 


In India, Sweden or Venezuela, chemicals sometimes 
become troublesome—human error creeps into the 
laboratories of American business. That is when 
sound insurance protection through the member 
companies of American Foreign Insurance Associa- 
tion can prevent serious financial loss from ex- 
plosion, fire and liability. 

For over three decades AFIA has been serving 
the foreign insurance needs of practically every 
type of American business. This experience gives 


AFIA knowledge of the numerous perils confronting 
each field of endeavor. What is equally important, 
it knows conditions abroad and keeps well informed 
on the laws, insurance regulations and requirements 
of foreign lands . . . for your protection. 

And if trouble strikes, there is an AFIA claims 
settling agent nearby ready to give you prompt anc 
efficient service. 

Ask your insurance agent or broker to contact 
AFIA for full information on any specific risk. 


AMERICAN FOREIGN INSURANCE ASSOCIATION 


161 WILLIAM STREET 


e NEW YORK 38, NEW YORK 


CHICAGO OFFICE. .. INSURANCE EXCHANGE BUILDING, 175 WEST JACKSON BLVD.., CHICAGO 4, ILLINOIS 


DALLAS OFFICE 


MERCANTILE BANK BUILDING, 106 SO. ERVAY STREET, DALLAS 1, TEXAS 


LOS ANGELES OFFICE... PACIFIC “MUTUAL BUILDING, 523 W. 6th STREET, LOS ANGELES 14, CALIFORNIA 


SAN FRANCISCO OFFICE 
WASHINGTON OFFICE .. 


98 POST STREET, SAN FRANCISCO 4, CALIFORNIA 


TWENTY-FOUR AMERICAN CAPITAL STOCK FIRE, MARINE AND CASUALTY 
INSURANCE COMPANIES PROVIDING INSURANCE PROTECTION IN FOREIGN LANDS 


To obtain more information on products advertised see page E-61 E-11 








“Reversible,” “Standard” and “Ideal” types 
in all sizes. Jaws are drop forged from 
special steel, are carefully milled, heat 
treated, hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to %4 catalog strength (1,200 
Ib. to 40,000 Ib.). “Reversible” Jaws give 
double jaw life. “Standard” Jaws have ex- 
tra bearing on the handle and forged-in 
chain guides. The “Ideal” Tongs have V 

shaped teeth for a sure grip on 
Write tor ‘regular shapes — fittings, etc. 


Cataleg 
ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People’ 
RMSTRONG AVENUE + CHICAGO 30, ILL. 





5231 W. A 











Subscription Order Form 


The Petroleum Engineer, 
Box 1589, Dallas, Texas. 


(Enter) (Renew) my subscrip- 


tion for— 


SPECIALIZED EDITIONS 
() DRILLING and PRODUCING 
[J] OIL and GAS PIPELINING 
[) REFINING and PETROCHEMICAL 
1 year...$2.00 [| 2years...$3.00 [J 
3 years... $4.00 [J 


COMBINED EDITION 
l year...$5.00 [] 2 years...$8.00 [J 
3 years... $10.00 [J 





Name 





Company. 





Position 





Home Address eee. 





Office Address 





City. State 














psig the customer will not want to aban- 
don the well, but will want to two-stage 
the machine in order that he can follow 
the suction pressure on down. By know- 
ing in advance, we can design so that 
instead of having to replace all of his 
cylinders, scrubbers, etc., it will only be 
necessary to change one of them or at 
the most, two. 

Another problem we often face is that 
of designing a plant to pick up gas at 
250 psig and discharge at 550 psig. 
After some questioning it is discovered 
that these pressures are weighted ave- 
rages. The intake pressure will actually 
range from 200 to 300 psig and the dis- 
charge pressure will vary from 500 to 
600 psig. Also, the plant may be called 
upon to operate through this entire 
range of pressures within a 24 hour 
period. A compressor plant designed 
and built for the fixed average condi- 
tions will perform in an unsatisfactory 
manner when actually on the job. The 
compressor cylinders would have the en- 
gine either underloaded or heavily over- 
loaded, the scrubber would be under- 
sized for the low pressure and the shell 
too thin for the high pressure. The 
safety relief valve would be improperly 
set, the manifold piping too small. Al- 
though it could be made to operate, this 
operation would be neither safe nor 
efficient. 

For that reason it requires experi- 
enced process engineering to properly 
size the cylinders, piping, manifolds, 
scrubbers and coils throughout the 
plant. And all this must be planned to 
fit compactly into a small area. 

In their designs the engineers use 
standard components wherever possible 
to hold down initial cost, as well as 
cost for any modification that may be 
made later. By means of centralized 
purchasing, too, the manufacturer can 
take advantage of quantity buying. This 
also assures the manufacturing depart- 
ment of having enough necessary parts 








TABLE 1. Cost estimate 3300 hp in- 
stallation of packaged compressor plant. 














> 
oS Item Material Labor Total 
6 550 hp packaged compressors $483,000 ...... $483,000 
ESS ay eeeaieee BOD ckscws 3,420 
Handling charge........... 20.0.0. ceeeee 2,100 
Foundation and floor... .. 3,700 7,350 11,050 
OS SS eae 540 540 
J eee 7,510 1,600 9,110 
Blsctrical,. ......cccccscces 860 700 1,560 
See 100 600 700 
Miscellaneous piping....... 3,120 2,000 5,120 
Gas measuring and regula- 
tion equipment.......... 3,000 1,800 4,800 
Miscellaneous labor-erection ....... 5,070 5,070 
Headers: 
Suction........... - 3,549 2,350 5,899 
Discharge.............. 8,452 11,412 19,862 
ag aa nd wergaciers 1,440 540 1,980 
Land (4 acres)............ 5,000 ...... 5,000 
Grading and drainage...... re 2,600 
Engineering and design..... ....... 1,250 1,250 
Office building. ........... ,200 800 2,000 
Furniture-office building... . 1,300 200 1,500 
Sub-totals (Less 
compressor costs)...... 45,249 38,312 
Purchase costs & insurance 2,262 6,130 8,392 
Contractor’s fee: 
Tools 
Overhead 
Supervision 
Profit 
live ik Kecsak! aoeeena 6,513 6,513 
Adding compressor costs... 483,000 ...... ....... 
Grand total........... $530,511 $50,955 $581,466 
Based on 3300 hp — Cost per hp................ $176.00 
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when needed without any y, siting fy 
the missing part. 

In any compressor station ‘here a, 
several hundred separate co:nponeny 
These must be designed or sciecteg t 
go together into a coordinwied unit 
Each part must be requisitioed, ware. 
housed, inspected and finally duilt jn, 
the plant. 

It is easy to see why a grea deal g 
money, and time as well, can be sayej 
by performing all the manufacturing 
operations, from engineering t» final jp. 
spection, in one central location, 

And you can readily visualize the ¢. 
pense of assembling all these parts, fi. 
ting them together in the field with fielj 
labor without the manufacturing fagjl. 
ities of a modern factory. 

In the matter of ioundations alone, 
which for the conventional stationary 
plant require careful designing, expen. 
sive forms and large masses ot concrete, 
the packaged plant needs only a simple 
concrete slab at the location. Its rugged 
steel base is engineered to carry the 
load and is formed to the base of the 
compressor. 

When the plant arrives at location, it 
is skidded onto the slab, grouted in and 
bolted. Then, only three connections are 
required to put it on stream — suction 
and discharge lines and fuel gas line. 
When these are hooked up you know 
that you are ready to go on stream. You 
don’t have to worry about some small 
missing part delaying you for days. 

Usually, one of these plants requires 
only a light shelter to keep off the rain, 
although some installations are com- 
pletely enclosed. 

In operation, as well as in installa- 
tion, there are many factors that save 
money. We have just mentioned one in 
particular—the changing of a one- 
stage unit to a two-stage unit. Here, be- 
cause provision is made in the design, 
the additional equipment may be added 
when required without expensive re- 
building. 

Another great saving results from the 
fact that packaged plants require less 
attention. In fact it has been found by 
one large producer that those units that 
have regular attendants require more 
maintenance than those that are left 
alone. They can be left alone — except 
for routine checks— because of the 
automatic controls that act as watch 
dogs, 24 hours a day. Also, automatic 
controls do not tinker with the mechan- 
ism. If any irregularity in operation 
should develop, they immediately shut 
down the engine and wait for an expeti- 
enced service man. 

In some types of service, compressors 
may not be needed after a period of 
years. An example of this is depletion 
of gas wells. Oftentimes it is then de- 
sirable to move the plant to a new loca- 
tion where compression is needed. Here 
again, packaged plants save the pro- 
ducer. For almost all of the plant is 
salvageable. About the only thing 
which must be abandoned is the con- 
crete slab on which the plant rests. 

The entire unit may be moved intact 
to a new site, just as it was originally 
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transport: from the factory and put 
on stream: again after making the same 
three sim):le connections required at the 
frst loca’ ion. 

In the preceding part of this paper 
ye have attempted to show how, by 
gandard.zation, quantity purchasing 
and factory manufacturing, the cost of 
the packaged compressor plant can be 
held to a minimum. 

Table 1 tabulates the actual costs, 
completely installed, of a 3300 hp plant, 
comprised of six 550 hp compressors. 
This table shows that the completely 
installed cost is $176, per horsepower. 
To those of you who have had experi- 
ence with the permanent type installa 
tion of compressor stations, this will no 
doubt seem to be a very low figure, for 
you would normally expect this cost to 
run from $250 to $300 per horsepower. 
The figures here speak for themselves, 
however, and are taken from an actual 
bid. I would like to point out, however, 
that to get these low figures it is abso- 
lutely imperative that the plant be com- 
pletely designed and every piece be 
fabricated in the plant or factory and 
installed on the base before shipment 
to the job. For every item of work that 
has to be done in the field, the costs go 
up. 

We have spoken earlier of the low 
operational cost to be expected from 
the packaged-type installation. Table 2 
shows a comparison between an: instal- 
lation of packaged compressor plants 
and a permanent type station. Column 
1 shows the actual operating and main 
tenance costs of a 1200 hp packaged 
compressor plant consisting of four 300 
hp units for a period of 11 months. You 
will note that the operating cost per 
brake horsepower per year is $13.50 
and that maintenance cost per brake 
























































TABLE 2. Comparison—operating and 
maintenance costs. Actual cost records 
from one of the largest gas com- 

panies in the U.S. A. 


































*No. 1 *No. 2 
Brake horsepower hours operated... 2,223,511 22,598,793 
Operating labor cost.............. $ 7,393 $36,699 
Fuel cost at 5 cents per mef....... 2,523 12,655 
Lube oj] at 69 cents per gal........ 2,393 4,127 
Other suvrlies.................. 439 418 
Automotive............. Sar 8 446 
Other expe ises.......... Pid 587 2,702 
Electric power.................. 279 7,182 
Overhead expense................ 1,230 6,612 
NE SS Joihecicls, Sears Si . $14,852 $70,841 
Operating cost per brake horse- 
power per yeer.............. $13.50 $17.70 
Maintenance: 
bor, ik ciniea Wate: wees wieivie eres $ 792 $5,445 
Material and supplies. . 1,385 3,505 
Automotive............ are wees 401 
Other expenses.......... te 475 1,548 
cae, SRE Sey ee ee 110 694 
(nes: Pate Perea el $17,614 $82,434 
Maintenance cost per horsepower 
QU ioc os cco ve ckseceececs $2.50 $2.90 
Total operating and maintenance 
cost per brake hp per year..... $16.00 $20.60 








*No. 1 is a 1200 horsepower packaged typé compressor 
station semi-manned. Operating period is eleven (11) 
months, Rrake horsepower hours operated indicate actual 
brake horsepower hours compressing gas only. The com- 
pressors are equipped with automatic unloaders and float 
on the line at half speed completely unloaded, until the 
line pressure falls below a predetermined point. 

No. 2 is a 4000 horsepower fully manned station using two 
men per shift with relief crew (approx. fifteen men). Operat- 
ng period twelve (12) months. 
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Braided through and through 





GARLOCK 
LATTICE BRAID* PACKINGS 


APPLICATIONS 
On rotating shafts, reciprocating rods 
or rams, expansion joints and valve 
stems 


TYPES OF SERVICES 
Water, oil, solvents, acids, steam, 


gases, etc., at temperatures up to 
700° F. 


AVAILABLE MATERIALS 
Asbestos (Canadian or Blue African) 
Asbestos—wire reinforced 
Flax 
Cotton 
“Teflon” or asbestos with "Tefion” 
impregnation 


AVAILABLE FORMS 
Ring, coil, or reel 


for 
longer service, 


less 
maintenance! 







GARLOCK 
732 RINGS 


GARLOCK 
731 COW 





Every strand of Lattice Brarp packing 
passes diagonally through the body of the 
packing to form a completely unified 
structure—braided internally as well as 
externally. This patented Lattice Brain 
method has these advantages: 

1, Prevents the packings from disintegrating 

when subjected to wear. 


2. Makes the packings flexible so they can be 
formed into rings without distortion. 


3. Allows us to control porosity so that the right 
amount of liquid is absorbed for lubrication 


4. Imparts a semi-automatic action to the pack 
ings. This eliminates the need for frequent 
gland adjustments. 

For complete information send for Lat- 
TicE Braiw Folder AD-131. Write the 
nearest Garlock branch or to our main 
office. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham e Boston ¢ Buffalo e Chicago 
Cincinnati ¢ Cleveland « Denver e Detroit e Houston e Los Angeles ¢ New Orleans « New 
York City ¢ Palmyra (N.Y.) ¢ Philadelphia e Pittsburgh e Portland (Ore.) ¢ Salt Lake City 


San Francisco e St. Louis ¢ Seattle ¢ Spokane e Tulsa. 


In Canada: The Garlock Packing Company of Canada, Ltd., Toronto, Ont. 


*Registered Trademark 





(;ARLOCK 
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PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, 
RUBBER EXPANSION JOINTS 
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This G-E gas turbine is the first of 28 installed for gas pipeline pumping by the El Paso Natural Gas Co. 


Paso reports performance of G-E 


| Ss 





oh ; % % pe ; bai! ; : 

NO OUTSIDE POWER IS NEEDED— panel above MAIN GAS PIPING is simplified by use of gas turbine-driven centrifugal com- 
provides control for station auxiliaries. Auxil- pressors. The suction and discharge valves, purging and pressurizing valve 
‘lary generator, driven by the turbine, pro- are all controlled automatically on start. The G-E gas turbine is automati- 
vides all a-c power while turbine is operating. cally loaded, and the station discharge pressure is maintained automatically 
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HIGHER EFFICIENCY—regenerators “‘recapture’”’ waste heat, enable turbines tc 
pump with efficiencies comparable to other types-of-power plants. 


exceeds expectations 


Records of first 15 combustion gas turbines used for pipeline 
pumping show they start fast, save fuel, simplify operation 


So far, El Paso Natural Gas Company has put 15 
General Electric combustion gas turbines into opera- 
tion on their cross-country gas line. Performance has 
been carefully watched. El Paso has found: 


1. Stations start in 19 minutes—automatically. Sta- 


2. 
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tion batteries and pipeline pressures do it all. 


Five-man crews can operate stations. The simple 
construction of the turbines means reliable per- 
formance, easy operation, less maintenance. 


Operation proves turbine flexibility. During nine 
months of operation under fluctuating conditions, 
the turbine at Cornudas Station performed with 
even greater flexibility than had been predicted. 


4. Personnel training system is highly satisfactory. 
Key El Paso personnel were sent to the G-E gas 
turbine plant for intensified training. They in turn 
trained regular operating staffs. All new positions 
have been filled by company personnel. 


G-E system engineers will be working closely with 
El Paso engineers during installation of the 13 com 
bustion gas turbines still to go on the line. Your G-E 
Apparatus Sales Representative can tell you moré 
about their services—and about the G-E gas turbine. 
Ask him also, to arrange for a showing of the new full 
color film, ‘“The El Paso Story,” or write to General 
Electric Company, Schenectady 5, New York. sle4l 


Combustion Gas Turbines for the Gas Pipeline Industry—Backed by 45 years of Turbine Leadership 


GENERAL @@ ELECTRIC 


To obtain more information on products advertised see page E-61 








horsepower per year is $2.50, making 
a total of $16.00. Column 2 shows the 
actual operating and maintenance costs 
of a 4000 hp permanently installed com- 
pressor station and covers an operating 
period of twelve months. The operating 
costs per brake horsepower per year is 
$17.70 and the maintenance cost per 
brake horsepower per year is $2.90, 
making a total of $20.60. Here again, 
the figures speak for themselves. Need- 
less to say, this operator uses the pack- 
aged compressor plant wherever pos- 
sible in his operations. These figures 
serve to emphasize one of the most im- 
portant points of this discussion. 

The low first cost should not be ob- 
tained by sacrificing either complete- 
ness or quality. For any given job a 
definite amount of equipment is re- 
quired. 

It is more economical to purchase 
this equipment as a part of the pack- 
aged compressor plant than to purchase 
these parts individually and have them 
installed in the field. 

It is possible to effect a considerable 
reduction in the first cost by lowering 
the quality of this equipment. Any re- 
duction made by this means, however, 
will be offset by higher maintenance 
costs and these higher costs are with 
you as long as you operate the equip- 
ment. Along with the expense of replac- 
ing parts that have worn out, do not 
overlook the fact that you are not com- 
pressing gas while the mechanic is at 
work. The cost of lost production does 


not show in an operating and mainte- 
nance statement, but in the writer’s 
opinion, it sh ald be included. 

The manufacturers of ball and roller 
bearings have established a life factor 
for their product. The purchaser can 
select a bearing for his particular appli- 
cation with reasonable assurance that 
it will have a definite operating life. 
While compressors are not sold on this 
basis, the fact remains that the same 
limiting factors are there. 

With high speed, automotive type en- 
gines driving light weight, intermittent 
duty, air compressors that have been 
adapted to gas service, some saving in 
first cost can be shown. Maintenance 





Gasoline Studied 
In Research Project 


Mr. Average Motorist may not 
realize it, but every gallon of mod- 
ern gasoline contains from 3500 to 
5000 different chemical compounds 
made up of hydrogen and carbon. 
Each of these compounds has a 
“‘personality"’ all its own. A re- 
search project to make, purify and 
engine-test as many of these com- 
pounds as possible was begun 15 
years ago by American Petroleum 
Institute. Experimental fuels costing 
over $1300 a gallon are being 
studied in an effort to provide the 
nation’s motorists with gasolines of 
still greater efficiency. 











and operating cost, as well .; down 
time, will be increased over th: .: of the 
heavy duty equipment if this ‘ype of 


unit is subjected to continuous 24 hoy; 
per day operation. The reason js quite 
plain, the components were nei: her de. 
signed nor built for this duty. Whey 
used in the service for which they were 
designed, both the engine and »\¢ com. 
pressor will give excellent perfc:mance. 
Most jobs of gas compression in the 
oil and gas fields do not fall wit:in this 


classification. 

The heavy duty, direct connecied, gas 
engine driven compressor, of thie sizes 
used in packaged compressor plants, 
can be expected to operate continuously 
for from twenty to thirty years. With 
proper preventive maintenance. they 
can be expected to operate 24 hours per 
day for the full life span. 

It is far better to be able to shut the 
plant down at your convenience for 
periodic maintenance, than to be called 
out at midnight to make a major repair. 

Now, to conclude this discussion let's 
summarize the main points that have 
been covered in detail. A packaged com. 
pressor plant is a complete plant — it 
is fully assembled at the factory — it is 
compact enough to be transported on 
oil field trucks. It is adaptable to any 
use where gas or air must be com- 
pressed. Whether used as single units 
or in large banks of many units, it has 
been found to reduce the cost of instal- 
lation and to save on maintenance 
expense. ke 
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Host to the 


Nation 


The 
AFFILIATED 
NATIONAL 
HOTELS 


Sons BO itivr in. Qstitr 


the District of Columbia 


COMFORTABLE GUEST ROOMS — 
SUPERB CONVENTION FACILITIES — 


EXCELLENT FOOD — TELEVISION* AND 


RADIOS — COURTEOUS SERVICE 
¥ 


Carry a Universal Credit Card — it’s 


Convenient and Safe — write the 
NATIONAL HOTEL COMPANY 
P. O. Box 59, Galveston, Texas 


* In Telecast 
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PETROLEUM ELECTRIC Power Association officers and board of directors named 
recently are: Seated, Thomas E. Graham, Oklahoma Gas and Electric; Ned W. Beau- 
dreau, Central Power and Light; Fred B. Clark, Arkansas Power and Light, secretary- 
treasurer; James E. Moody, Southwestern Gas and Electric, president, and W. L. Pear- 
son, Southwestern Public Service, vice president. Standing, Kirby Dawkins, West Texas 
Utilities, board of directors; Fred Woerner, Texas Electric Service; Willis Frohock, 
Kansas City Power and Light; Harvey Cherry, Houston Lighting and Power; V. H. 
Ohrman, Texas Power and Light, and Tom D. Hoskins, Louisiana Power and Light. 
Not present, Henry C. LeVois, Gulf States Utilities Company. 


Output Cut in Most Oil 
Producing States 


Texas is producing 140,531 bbl per 
day less this month than last, due to 
a cut in allowables made by the Rail- 
road Commission. This is the third 
month that output has dropped. 

New quota is 2,803,528 bbl daily, 
360,374 bbl below the level reached 
late in July, before the maximum pro- 
duction began dropping. 

Texas Independent Producers and 
Royalty Owners Association answered 
the cut order with charges that im- 
porters are bringing in more and more 
oil while domestic production is being 
reduced in an attempt to bring down 
high inventories. 

Although other states have been hav- 
ing their troubles, too, with lowered oil 
output, Louisiana, third largest oil pro- 
ducing state, increased its allowable for 
this month. 

A 29 per cent cutback in New Mex- 


ico’s maximum permissible flow for 
this month has been recommended by 
the state’s oil conservation commission 
engineer. Elvis Utz, the engineer, 
recommended a basic daily output of 
213,787 bbl in addition to 2400 bbl of 
northwest New Mexico production and 
10,000 bbl allowed for new wells. 
October’s output was 215,785 bbl. 

In Kansas oil men observed a 10-day 
ban on oil production last month at the 
direction of the Kansas Corporation 
Commission. More than 25,000 pro- 
ducing wells were ordered shut down 
after above-ground storage reached 
what the commission termed “exces- 
sive.” Only wells that produced during 
the shutdown were those flowing from 
waterflooding operations. 

At the same time Oklahoma was 
feeling the effects of a cutback in al- 
lowables. October’s production was 30 
per cent that of August with Novem- 
ber’s expected to be approximately the 
same as the month before. 
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PEPA Elects Officers 
At Annual Convention 


The Petroleum Electric Power Asso- 
ciation elected officers and directors for 
the year 1954 at its annual convention 
held in Kansas City recently. New 
president is James E. Moody, South- 
western Gas and Electric Company 
W. L. Pearson, Southwestern Public 
Service, vice president, and Fred B 
Clark, Arkansas Power and Light, sec 
retary-treasurer. 

This is the silver anniversary of this 
organization, which was formed in 
Kansas City in 1926 to promote the 
use of purchased electric power by the 
petroleum industry. 


Continental Wins Top 
Award on Annual Report 


In the final ratings of the independ 
ent board of judges in the thirteenth 
survey of 5000 annual reports, con 
ducted by “Financial World,” Con 
tinental Oil Company was judged as 
having the best annual report of th« 
petroleum industry for the first time 
The bronze “Oscar of Industry” trophy 
was presented to L. F. McCollum 
president of the company, at the An 
nual Awards Banquet in the Grand 
Ballroom of the Hotel Statler, New 
York, on October 26, 1953. 

In this industrial classification Gulf 
Oil Corporation was runner-up for top 
honors, while Creole Petroleum Corpo 
ration placed third. 























































New Service Announced 










Petroleum Information has an 
nounced formation of a new oil publi 
cation. 





Called “Oil In The Rockies” the new 
service combines a map of the Rocky 
Mountain region on which progress of 
all exploratory drilling is noted, with a 
concise review of each month’s activi- 
ties in all phases of the oil industry in 
the region. 

Oil In The Rockies will be issued 
monthly as an analysis and forecast of 
activities in exploration, drilling, re 
fining, pipelining. It will also present 
reviews and summaries of outstanding 
regional operations. 





















PART OF a $5,000,000 natural gasoline plant being built in the 
Pledger field, near West Columbia, Texas, for Southern Produc- 





handling the shipment have scheduled it to travel only in daylight, 
at no more than 25 miles per hour. All railroad clearances be 





















































tion and Humble Oil and Refining Companies. Stearns-Rogers tween the Stearns-Rogers shop and plant site were carefully 
Manufacturing Company is building the plant. Unit is 154 ft OD checked and special routing arranged so that shipment will not 
by 124 ft long, and estimated weight is 205,000 Ib. Railroads travel on outside of curve while another train is on adjoining track 
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2 NEW MODELS IN ROPER 3600 SERIES 





NOW! SIZES #5 and #6 WITH CAPACITIES 
70 TO 226 G.P.M. AT 60 P.S.I. FOR WIDER 
RANGE OF INDUSTRIAL APPLICATIONS 


FEATURES 


Operates indoors or 


Compact . . . requires minimum installation space 
Totally-enclosed gear reduction running in oil 
Anti-friction bearings throughout gear reduction 

3 gear reductions for each size are interchangeable 





Send for Catalog 


GEO. D. ROPER CORPORATION 
730 BLACKHAWK PARK AVE. 


ROCKFORD, ILLINOIS 


$= no pump house needed 


Sturdy bedplate provides rigid mounting for pump and motor 
Unusually smooth and quiet operation 


ROPER 


Kolary Fiumyes 











Classified 

















PETROLEUM CHEMIST 














CHEMICAL DEGREE PLUS 5 YEARS EXPERIENCE IN 
PETROLEUM ENGINEERING LABORATORY 


Base Salary Up to $600 Month, Depending on Experience and Education 
(To 35 Years of Age) 








PETROLEUM ENGINEER 

















PETROLEUM ENGINEERING DEGREE PLUS 3 YEARS 
FIELD EXPERIENCE 


Base Salary to $500 Month, Depending on Experience and Education 
(To 35 Years of Age) 














Write: C. L. Lave, 26 Broadway, New York 4, New York 
































Wanted soon: Used natural gaso- 
line plant to extract natural gas- 
oline, butane and propane to 
handle 4 to 8 million C. F. daily 
wet gas. Goodalls, Ogallala, Nebr. 








FOR SALE—ELI Model M-6 
portable drilling rig on GMC 
Truck. Ideal for water wells. Will 
consider good spudder as trade. 
Vaughn & Taylor Construction 
Co., Inc., 2103 North Grant, 
Odessa, Texas, Phone 7-2091. 


WEWS 
PAD May Be Abolished 


The Petroleum Administr:tion fo, 
Defense, already cut to the bone in 
personnel, may be in for fina! iDolition 
in a few months, and some officials be. 
lieve it may expire January ‘. H, 4 
Stewart, acting deputy administrato, 
of PAD has asked Walter S. Hallanan 
National Petroleum Council, ‘o name 
a committee to study organization of 
a peacetime setup to deal with oil ang 
gas problems in case PAD is done away 
with. This Hallanan has done, and has 
named B. Brewster Jennings, president 
Socony-Vacuum Oil, as chairman. 

Stewart in a letter to Hallanan 
recommended that PAD be liquidated 
as soon as it has completed its “emer. 
gency defense responsibilities” suggest. 
ing that any long range problems jp 
the oil and gas industries remaining 
after the abolition of PAD could be 
handled by a “normal peacetime or. 
ganization,” such as the Interior De. 
partment’s oil and gas division. 


Alaska Governor Asks 
Freeing of Point Barrow 


Governor Heintzleman of Alaska 
has been in Washington recently ask- 
ing release of the Point Barrow Naval 
Petroleum Reserve for oil and gas ex- 
ploration by private industry now that 
the Navy is abandoning its exploration 
work there. 

Heintzleman also asked the Interior 
Department to release some 37,000 sq 
miles on the Arctic slopes north of the 
Brooks Range, for private exploration. 
This area borders the Umiat region 
where the Navy drilled a number of 
test wells. 


Sun Dedicates Buiiding 


Sun Oil Company dedicaied a new 
office building at Smiths Bluff, near 
Beaumont, Texas, as part of its Oil 
Progress Week celebration recently. 

The one-story, air-conditioned ma- 
sonry building will house personnel in 
charge of Sun’s blending and packag- 
ing plant, laboratory, warehouse, pack- 
age dock, and the distribution of bulk 
and packaged lubricating oils, waxes 
and specialties. 

Containing office space for A. S. 
Johnson, manager; H. W. Hillis, assist- 
ant manager John W. Shaw, foreman; 
and the clerical force required for the 
operation, the building covers approxi- 
mately 1200 sq ft. 


New Tide Water Thrift Plan 


Stockholders of Tide Water Associ- 
ated Oil Company have aproved adop- 
tion of a thrift plan for employees of 
the company and certain subsidiaries, 
according to an announcement released 
by D. T. Staples, Tide Water Associ- 
ated president. The plan provides that 
participating employees may elect to 
save from their monthly compensa- 
tion an amount not exceeding approxi- 
mately 5 per cent of their base com- 
pensation. The company will con- 
tribute an amount equal to 50 per cent 
of the savings allotment of each par- 
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d New Provisions May Hamper 
tion fy, I Sale of Rubber Facilities 
bene, it sale of synthetic rubber plants 
\D0lition owned by the government has been 
‘Clals be. nampere:i by recent legislation passed 
-H. A. & j, Congress. Approval of the sale was 
“'strator TB nade by President Eisenhower August 
allanan, 7, when he recommended a three-man 
© Dame HF commission to handle negotiations. To 
“lon of HF iste on'y two of the men have been 
oll and JF amed by the President and it has not 
ne awa heen announced who, nor when, the 
and has #¥ ihird man will be named. 
esident, The first bill introduced into the 
alt House provided for 90 days bidding 
allanan riod and 4 months negotiation 
uldated period, but the Senate has changed the 
€mer- # }il to a 6 months’ bidding period and 
— the latter provision to 7 months. Also 
ke the Senate added an amendment that 
ald -provides that any single item in the sale 
. be could be rejected by Congress at the 
= or last minute, however, this amendment 
T De was changed later to give buyers the 
right to withdraw their offers should 
Congress refuse to sell any facility. 
A further amendment provides that 
the attorney general give a written 
\laska opinion to the effect that provisions of 
r ask. sale of the synthetic rubber plants are 
Naval aot inconsistent with the antitrust laws. 
1S eX. Previously the Department of Justice 
’ that had expressed a verbal opinion that 
ation the sale was within the bounds of 
antitrust limitations. Some observers 
erior think the attorney general might not 
10 sq make such a written statement as it 
f the might possibly be used against him in 
tion further antitrust actions. Should he 
gion refuse, no disposal program could be 
r of carried out. 
Oil Imports Up in U. S. 
Total crude imports of oil into the 
United states were back up to the 
hew 1,000,000-bb1 per day mark for the 
ear week ending October 10, according to 
Oil a report by the American Petroleum 
/. Institute. 
ma- Import total was 1,020,200 bbl per 
| in day and 1,261,600 bbl per day the 
ag- week before. For the same week a year 
4 ago the total was 905,300 bbl per day. 
- Distillate 
Residual _ fuel oil 
= Crude fuel asphalt, U.S. 
Week ended oil oil etc. total 
st- September 12.. 698,200 342,600 5,000 945,000 
n; September 19.. 698,700 347,500 42,000 1,088,200 
he September 26.. 489,800 - 293, 20,300 863,000 
: October 3... 720,100 369,900 45,000 1,261,600 
i October 10... ; 650,400 209,700 23,000 +—_1,020,200 
Liquid Evaporation Study 
7 Will Be Made by API 
)- A new committee to study losses of 
f petroleum liquids by evaporation has 
q been appointed by President Frank M. 
j Porter, of the American Petroleum In- 
a stitute. J. H. McClintock, of Esso 
t Standard Oil Company, New York, 
) 


was named chairman. 

The group is to be known formally 
as the Committee on Evaporation Loss. 
The specific scope of its activities will 
be “the development of factors gov- 
erning the evaporation loss of petro- 
leum liquids for use in the solution of 
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Series C 
Side Entering Mixer 


Model VB-WT 
Turbine Mixer 
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YOUR MIXING 


UBUAN 










A tremendous variety of 








fluid mixing needs are 









ably handled by the com- 












plete line of Eastern Mixers. 
Size and power of mixers 


are flexible to help solve 






your problems. For com- 







plete information and 






engineering data, write for 







Eastern Fluid Mixing Cata- 







logs. Eastern engineers are 







always available to work 






out your complex mixing 






problems with you. 







































INDUSTRIES, INC. 


Dept. E, Regent St., Norwalk, Conn 


E-21 











test data proves... 


Scientifically controlled tests, impartially con- 
ducted, to determine the comparative accuracy of sev- 
eral flowmeters of popular designs have conclusively 
proved the superior advantages of Barton’s Dual- 
Bellows meter body. The Barton was the only flow- 
meter that averaged less than 1% deviation from 
perfect calibration over a 100°F change in meter 
temperature; others tested deviated as much as 3%. 
The ingeniously engineered Barton Meter Body 
insures a higher order of accuracy when the instru- 
ment is subjected to normal day and night air tem- 
perature variations. 


Sustained accuracy is one outstanding Barton flow- 
meter advantage. In addition, the actuating element is 
compact, rupture-proof, yet highly sensitive, insuring 
a long life with high responsiveness. Problems asso- 
ciated with mercury, pressure bearings and over-rang- 
ing are eliminated. 


Externally adjustable pulsation dampner eliminates 
pen flutter and chart painting. Torque tube drive 
assures absence of leakage and friction. Barton flow- 
meters are completely self-draining, or venting...need 
no sealpots. /nstall cost-cutting Barton flowmeters. 


... request Barton Bulletin 11C-4, 


BARTON FLOWMETERS MOST ACCURATE 


% =a 
PRECISION... = 
= ENGINEERED FOR | 
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7. faster response 
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_® No Cleaning 
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*Pat. Nos. 2400048, 2500360, 2590324, other patents pending. 
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BaRION INSTRUMENT CORPORATION 
A ay 0 N INDUSTRIAL INSTRUMENTS 


1433 SOUTH EASTERN AVENUE, LOS ANGELES 22, CALIFORNIA 








| 
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Brazil Oil Law Excludes 
All Foreign Interests 


Brazil has signed a new oil bill ey. 
cluding all foreign interests ir: its jj 
industry. The new law createc an gjj 
monopoly with exclusive contro! of gjj 
production, transportation, and fe. 
fining. 

Under the new bill a corporation 
government controlled, has beep 
created called the “Petroleo Brasileiro 
S. A.” which will operate uncer the 
name of Petrobras. The corporation 
will have an initial capitalization of the 
equivalent of $200,000,000, which wil] 
be increased by 1957 to $500,000,000, 

The government plans ultimately to 
obtain 51 per cent of the stock, with 
the remainder open to public sub. 
scriptions, but foreigners may not be 
shareholders, nor may Brazilians mar- 
ried to foreigners. 


Japan Signs Contract 
To Import Iranian Oil 


The Japanese and Iran have signed 
a five-year contract to import Iranian 
oil into Japan, the Asahi newspaper 
reported. Director Juro Ishizaki of 
Daikyo Oil Company was quoted as 
saying the barter agreement was signed 
in August. 

Report of the agreement said the 
Japanese company will exchange sev- 
eral tankers and freighters for Iranian 
crude oil. It was also reported that 
Idemitsu Kosan trading firm, another 
Japanese firm, is negotiating another 
trade agreement with Iran. 

Meanwhile in Iran a radio broadcast 
from Tehran reported that the new 
government may be ready to deal with 
foreign interests to get its oil produc- 
tion restored. 


Saudi-Arabian Output 


Crude oil production in Saudi Arabia 
during August amounted to 26,555,539 
bbl, or an average of 856,630 bbl per 
calendar day, it was announced by the 
Arabian American Oil Company. 

Crude oil production for the first 
eight months of 1953 amounted to 
205,804,092 bbl, an average of 846,930 
bbl per calendar day. 


PAD to Suspend Order 3 


Because current supplies of aviation 
gasoline are sufficient to meet all im- 
mediate essential needs, PAD Order 
No. 3 will be suspended for the period 
from October 1 to the end of Decem- 
ber, PAD announced. 

PAD Order No. 3 prohibited the 
use of alkylate in automotive gasoline 
and defined PAD’s powers to direct 
the use of aviation-gasoline compo- 
nents for maximum production of 
higher octane number avgas. 

Two conditions make the suspension 
of the order at this time possible: 

1. Production of aviation gasoline 
a recently completed PAD survey hz 
revealed, is greater than was predicte 
earlier this year. 

2. Because the supply of plate st¢ 
has continued to be tight, not all of t 
storage scheduled has been complet: 
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standard Indiana Builds 
Ware'ouse Office Unit 

Staniard Oil Company has begun 
construction of a combination district 
office, warehouse, and maintenance 
building at Chillicothe, Missouri, it was 
announced by Sam L. Jackson, mana- 
ger of products pipe lines. The one- 
story building, designed by Lundstrum 
and Skubic, Inc., of Chicago, will have 
about 6280 sq ft of floor space. It will 
be a stcel frame structural tile building, 
basically 40 ft by 140 ft. An office 
space with face brick exterior will 
project about 17 ft by 40 ft in the front 
of the building. 

The Chillicothe district of Standard’s 
products pipe line department will be 
in the building, as will the district’s 
maintenance crew. This district in- 
cludes the company’s Neodesha, Kan- 
sas-Sugar Creek, Missouri, and Sugar 
Creek-Dubuque pipe lines, under T. 
A. Shedd, district superintendent. 


Douglas Oil to Launch 
Drilling Program in Peru 


Douglas Oil Company of California 
has acquired operating rights on more 
than 1000 acres of proved oil land in 
northern Peru, and arrangements have 
been made to launch an extensive drill- 
ing program this month, President W. 
G. Krieger announced. Krieger said 
an agreement has been signed with 
Compania Petrolera Lobitos, a sub- 
sidiary of a British Company, Lobitos 
Oilfields, Ltd., covering all of Lobito’s 
Continental Shelf concessions in the 
Lobitos area. The property lies offshore 
and is contiguous to the presently pro- 
ducing Lobitos oil field. Oil produced 
in the area is 37 deg gravity, especially 
suitable for Douglas’ refining oper- 
ations. 

Krieger said that reports from Dean 
H. Sheldon and Peter H. Gardett, con- 
sulting geologists and engineers, indi- 
cate that virtually all of the 1000 acres 
in the Lobitos area is proved oil land. 
There are at least five producing zones 
in that area, at depths ranging from 
1100 to 7500 ft. Richest of these, the 
Parinas zone at 4600 ft, was estimated 
to contain 15,000 bbl per acre of re- 
coverable oil, with 12 to 20 per cent 
additional recovery possible through 
the use of gas injection and repressur- 
ing methods. 





Alaska, Some States 
Receive Large Revenues 


Alaska and 22 states will receive 
$17,255,527 from the Interior Depart- 
ment as their share of government 
revenue from mineral leases and per- 
mits during the fiscal year 1953. This 
amount is chiefly from oil and gas. 

Almost two-thirds of the $24,115,- 
375 distributed by the Bureau of Land 
Management under the various laws 
giving the states a share in the revenues 
from sale of public lands and timber 
and grazing on public lands is included 
in the lease money. 

Wyoming, California, New Mexico, 
Montana, and Utah will receive most 
o! the money from leases and permits. 











DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 







3X6 R2RSM *4691 


Type R2R Process Pump 





No. 01580 B 
a | 





LAY 








Type R2R Process Pump 


DISASSEMBLY: The Type R2R process OPERATING RANGE: Type R2R, Heavy 
pumps can be disassembled without discon- duty, proces? pumps are available in eight- 
necting the suction and discharge piping. een different sizes, enabling our enyineers 
By first removing the spacer from the _ to furnish units specially designed and con- 
spacer type coupling, and unbolting the structed for the particular work to be per- 
casing from the cradle the entire cradle formed. : 

and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping. 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL AND RECIPROCATING PUMPS 









3510 


Horizontal, Single Style, Double 

Acting, Piston Type, Close Clear- 

ance Pump. Designed to handle 
volatile liquids 





3833 





Horizun.al, Duplex, Double Aeting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 








Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 





ESTABLISHED /869 


\ DEAN BROTHERS PUMPS /N. 


/NDIANAPOL/S /NO. 
529 W TENTH ST. 


" Branch Offices: NEW. YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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NEW YORK .Chapter of Nomads was 
host to a Fall Golf Party at Baltusrol Golf 
Club, Springfield, New Jersey, recently. 
Winners and foreign visitors are shown. 
Longest drive and high gross winners: 
Eric Bergstrom, Socony-Vacuum (guest 
—longest drive); E. F. Andreason, George 
P. Gregory (Nomad—high gross); Walter 
D. Wood, A. O. Smith (Nomad—longest 
drive). 


LOW GROSS WINNERS: John Evans, Lucey Export 
(Nomad —— Ist); G. R. Weeks, Texaco (Guest — Ist); Herb 
Maland, R. J. Eiche and Associates, (President’s Cup); R. T. 
Meek, Ladish (Nomad — 2nd); W. H. Dickinson, 


Standard Development (Guest — 2nd). 


FEWEST PUTTS AND NEAREST TO PIN WINNERS: 

J. Brameier, Texaco (Guest — fewest putts); Joseph Chanda, A. C. 
Smith (Nomad — fewest putts); Holland Smith, Holland Smith 
(Nomad), and J. Steele, Buckeye, (Guest — nearest to pin). 
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Shell Oil Produces 
New Film on Fossils 


Modern living is vitally affected by 
fossils of plants and animals that lived 
centuries ago. This is the theme of 
“The Fossil Story,” newest film to be 
released by Shell Oil Company. Photo- 
graphed in full color, the 16mm sound 
motion picture shows clearly how men 
in industries such as oil and steel utilize 
vestiges of prehistoric life in their im- 
portant work. Petroleum companies, 
for example, have laboratories devoted 
exclusively to the study and classifica- 
tion of fossils, which are one of the 
most important clues for identifying 
underground rock structures that may 
contain oil. 

“The Fossil Story” runs 19 minutes. 
It is available free upon written re- 
quest to the Shell Film Library, Room 
4226, 50 West 50th Street, New York 
20, New York, and 100 Bush Street, 
San Francisco, California. 


New Suit Reported 
In Tideland Oil Law 


Latest report in the Tidela: Js Lay 
controversy is that Rhode Isi:nd wij 
file a new suit testing constitu Onality 
of the law, but unlike Arkansas, wij 
sue Louisiana, Texas, Californ:2. Bone 
of contention is the $70,000,000 helg 
in escrow by the Federal government. 
With the passing of the States’ Rights 
Tidelands Law in June, the money 
automatically belongs to the tidelands 
state, as it is “tidelands oil” revenues 
held until a decision was made by the 
courts as to who should have it 

In Louisiana Interior Secretary Mc. 
Kay gave assurance that the Conti- 
nental shelf rights of that staie and 
other coastal states will be of “pri- 
mary concern” to his department. 
Dedicating the new Lafayette Oi! Cen. 
ter, McKay declared, “we must make 
sure there is no invasion of these 
rights.” 


FOREIGN VISITORS: Clark Elder, Mene Grande Oil Company, 
Venezuela; Milt O. Smith, Arabian American Oil Company, 
Saudi Arabia; Guy Daniels, Mexico; Jim Roman, Standard 
Vacuum Oil Company, Sumatra; Carl Whigham, 


California Texas Oil Company, Sumatra. 


LOW NET WINNERS: E. R. Smoley, Lummus 
(Nomad — Ist); Paul Nagle, Baash-Ross (Guest — 2nd); 
W. B. Ashland, Dalc, (Nomad — 2nd); 

A. J. Laycock, Foster Wheeler (Guest — Ist). 
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» Mrs. ¥ illiam C. Black, of Ithaca, 
New Yor«, was named at the National 
safety Congress as top individual win- 
ner of 1953 for the annual Carol Lane 
Awards 20noring outstanding contri- 
putions to traffic safety among contest- 
ants from all parts of the United States. 
rs. Black was cited for organizing 
safety programs whose results included 
an increase in school crossing guards 
and reduction of speed limits. 

The top award for organizations con- 
tributing to traffic safety went to the 
Orlando, Florida, Fourth District of 
Pilot International. This group organ- 
ed a unique rural program under 
which highway safety is provided for 
children boarding and alighting from 
school buses, for car and truck drivers 
making emergency stops and for rural 
letter carriers. 

First prizes in both individual and 
organization sections of the awards 
consist of a $1000 defense bond and a 
bronze statuette symbolizing “women’s 
protective instinct.” 






















) R. D. Rogers has been appointed a 
vice president of Tide Water Associ- 
ated Oil Company, and vice chairman 
of the operating committee, Eastern 





H. Wilkinson 


> Harold Wilkinson, C. M. G., a direc- 
tor of The “Shell” Transport and Trad- 
ing Company, Ltd., has been appointed 
a director of two other companies in 
the Royal Dutch Shell Group— The 
Anglo-Saxon Petroleum Company, 
Limited and The Shell Petroleum Com- 
pany Limited. Wilkinson joined The 
Asiatic (now The Shell) Petroleum 
Company Ltd. in 1922. In 1924 he 
went to Singapore and served there for 
four years before being transferred to 
Shell Company of South Africa Ltd. 
In 1931 he went to the United States 
where, some five years later, he was 
appointed president of Asiatic Petro- 
leum Corporation, New York. He is 
also president of Shell Caribbean 
Petroleum Company. In January 1949 
he was elected to the board of The 
“Shell” Transport and Trading Com- 
pany, Ltd. 


> Kerryn King has been named public 
relations director of The Texas Com- 
pany. King is senior vice president of 
Hill and Knowlton, Inc., public rela- 
tions counsel for The Texas Company. 

King has been associated with Hill 
and Knowlton, Inc., since 1943 and 
has been in charge of its work for 


K. King 


division, according to announcement 
by President D. T. Staples. Rogers, re- 
cently appointed manager of the 
transportation and supply department, 
Eastern division, with headquarters in 
New York City, has been in the service 
of Tide Water Associated and its pre- 
decessor companies for more than 30 
years. 


> Floyd W. Findley has been named 
division safety supervisor in charge of 
accident and fire prevention activities 
with the Shreveport, Louisiana, divi- 
sion. Findley has been employed with 
Ohio since 1933. 


> Robert Siegel, who joined the com- 
pany as an office boy in 1920, and has 
been associated with foreign oil pro- 
ducing activities during most of his 
career, was elected a director and 
executive in charge of Middle East af- 
fairs of Socony-Vacuum Oil Company, 
Inc. He fills a vacancy on the board of 
directors left by the death of Charles 
L. Harding. 

Siegel attended night classes at New 
York University under the company’s 
education plan and received his bach- 
elor of science degree in 1932. 





G. S. Brown 


Texaco. King was graduated from 
Southern Methodist University with a 
BS in journalism in 1939. 


> G. Stewart Brown, public relations 
manager of Standard Oil Company of 
California, San Francisco, has been 
elected National Chairman of the Oil 
Industry Information Committee for 
1954. Brown, on January 1, will suc- 
ceed Stanton K. Smith, president of 
Smith Oil and Refining Company, 
Rockford, Illinois. He was elected 
unanimously at a recent meeting of the 
National Committee, which directs the 
industry-wide public relations program 
sponsored by the American Petroleum 
Institute. 

Vice chairmen elected were: 

Richard Rollins, secretary, Atlantic 
Refining, Philadelphia, Pennsylvania; 
W. R. Huber, general manager of re- 
tail sales, Gulf Oil, Pittsburgh; Douglas 
Campbell, public relations director, 
Pure Oil, Chicago, Illinois; A. D. 
Eubank, division manager, Quaker 
State Oil and Refining Company, Kan- 
sas City. 

John S. Cooke, of the American 
Petroleum Institute, New York, wa 
re-elected secretary. ' 
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PERSONALS 


.? 


W. M. Vaughey 


> W. M. Vaughey of Jackson, Missis- 
sippi, has been named president of the 
Independent Petroleum Association of 
America, succeeding Charlton H. 
Lyons of Shreveport, Louisiana. 
Named treasurer was C. L. McMahon, 
the only other new officer, succeeding 
D. R. Snow, both of Tulsa, Oklahoma. 

Vaughey, a partner in the firm 
Vaughey and Vaughey, entered the oil 
industry in 1925, at that time joining 
Philmack Oil Company. In 1937 he 
and his brother Emmett formed the 
firm of which he is now partner, with 
headquarters in Jackson, Mississippi. 

New vice presidents elected include: 

Paul C. McDonald, Eldorado, Ar 
kansas; C. Richardson Collins, Mount 
Evansville, Indiana; A. J. Boundy, 
Wichita, Kansas; V. O. Sims, Owens- 
boro, Kentucky; A. R. Wherritt, 
Shreveport; Alex J. Brunini, Vicks- 
burg, Mississippi; A. R. Jones, Kansas 
City, Missouri; Winston L. Cox, Bil 
lings, Montana; Harvey E. Yates, Ar 
tesia, New Mexico; Knight Thornton, 
Wellsville, New York; W. E. Shrider, 
Hebron, Ohio; Watson W. Wise, Tyler; 
J. Harold Dunn, Amarillo, and J. R 
Butler, Houston. Texas. 

New executive committeemen 
named were John E. Howell, Eldorado; 
R. B. Parriott, Wichita; Gilbert J 
Mueller, Denver; George B. Cree, 
Pampa; F. Wayne Fesenmyer, Brad 
ford, Pennsylvania; F. J. Danglade 
Lovington, New Mexico, and Roland 
V. Rodman, Oklahoma City. 

J. P. Coleman of Wichita Falls was 
elected president of the National Strip 
per Well Association for another term 
Also re-elected were H. M. McLure, 
Alma, Michigan, and Dave Scott, 
Bradford, vice presidents and Fred 
Sehmann of Wichita Falls, secretary 
treasurer. 





> John W. Sparks, Jr., recently joined 
the oil staff of the Tulsa World. A 
member of The World oil staff some 
years before going as oil writer to the 
Fort Worth Star-Telegram, he has been 
engaged in publications and press re- 
lations work in Washington, D. C 


> Dr. John Gaillard, mechanical! engi- 
neer, staff of the American Standards 
Association, and lecturer at Columbia 
University, will hold his next five-day 
private seminar on industrial standard- 
ization from January 25 through 29, 
1954, in the Engineering Societies 
Building, 29 West 39 Street, New York. 
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GM DIESEL 
CASE HISTORY NO. 527-2 


USER: Northern Development 
Co., of Tioga, N. Dakota, 
subsidiary of Regent Drill- 
ing Co., Edmonton, Alberta. 


INSTALLATION: Three GM Diesel 
"Twin-6" torque converter 
units driving an Ideal 125 
draw works and two Ideal 

C 350 mud pumps; GM 3-71 
Diesel drives a generator 
set. 


PERFORMANCE: Engines have 
operated 6,000 hours since 
they were installed, with- 
out causing delay or re- 
quiring repairs. Tool Pusher 
Bob Davidson says the en- 
gines are compact for their 
power and provide greater 
flexibility and better 
portability. 











DIESEL 
| POWER 








“MORE POWER AT LOWER Cosr” 
Sa ys user of 100 GM ~ - 


Provement by Gener 

al Moto 
quick-accelerating 2 - 
trips and more tj 
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To obtain more 


engineers. It js 
cycle power for faster round 


GENERAL MOTORS . 
me on bottom. And most ny 


SINGLE ENGINES., 
MULTIPLE UNITS . ° 


information On products advertised see Page E-6] 


ENGINE DIVISION 


ROIT 28, MICHIGAN 
-16 to 275 H, Pp. 
-Up to 840 H, p. 
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DEATHS 





_ 


> Carl iample, who has represented 
stentz Equipment Company in Okla- 
homa end the Panhandle of Texas, 
sed away quite suddenly recently. 
He is well known to the petroleum in- 
dustry, both in California and the Mid- 
Continent area, where he had spent the 
ter portion of his life in engineer- 
ing and sales work. 
He was graduated from McGill Uni- 
versity with a Bachelor of Science in 
mechanical engineering in 1913. 


» Baron Z. M. de Wahrtreu, American 
Foreign Insurance Association, died re- 
cently. Commonly known as “Tommy” 
to his many friends and acquaintances, 
he had been ill for some time, having 
suffered a stroke. Baron de Wahrtreu 
joined the Association in 1923, and re- 
tired in 1934, 


) Clark T. Morse, prominent Detroit 
industrialist of Hillcrest Drive, Bloom- 
field Hills, Michigan, died September 
18 in London, Ontario, after a brief 
illness. Morse was president of the 
American Blower Corporation of Dear- 
born, Michigan, and the Canadian 
Sirocco Company, Ltd., of Windsor, 
Ontario, Canada, as well as a director 
and member of the executive commit- 
tee of the parent firm of those com- 
panies, American Radiator and Stand- 
ard Sanitary Corporation. 


>} John O. Larson, 39, director and 
executive vice president of Fischer and 
Porter Company, died September 18. 
He also served as a director of Fischer 
and Porter (Canada) Ltd., and of Alloy 
Steel Casting Company, Willow Grove, 
Pennsylvania, and was widely known 
as a specialist in industrial instrumenta- 
tion. Larson had previously served as 
the company’s sales manager, and as 
manager of its sales and engineering 
office in New York. He was graduated 
from the Illinois Institute of Tech- 
nology in 1936. 


> H. N. “Scoop” Nelson, assistant 
sales manager, Findlay division, Gar 
Wood Industries, was killed September 
29 in an automobile accident in Moor- 
head, Minnesota. He was 43 years old. 
Well known as “Scoop” throughout the 
construction industry, Nelson spent 
more than 20 years in the sales and 
service of heavy equipment. He joined 
Gar Wood in 1938 as a field service 
representative after eight years with R. 
G. Le Tourneau. 


> Joe Dunlap, accountant for Atlantic 
Refining Company, died October 19 
at his home in Dallas, Texas. A gradu- 
ate of the University of Texas, Dunlap 
joined Atlantic immediately upon 
graduation. 


> Louis Scholl, Jr., retired geophysical 
consultant for The Texas Company 
died recently. Scholl had retired De- 
cember 31, 1952 after 36 years with 
the company. 

A graduate of Carnegie Institute of 
Technology, Scholl was promoted to 
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division geologist at Tulsa in 1918. In 
1929 he became chief of the geophysi- 
cal division, Houston, and in 1945 
manager of the division. He was given 
the titie he retired with in 1950. 


> Charles L. Harding, 47 years old, 
director and vice president in charge of 
Middle East affairs of Socony-Vacuum 
Oil Company, Inc., died recently. He 
had been a member of the Socony- 
Vacuum board of directors since 1948. 
He was graduated from Utah Agricul- 
tural College with a Bachelor of Science 
degree in 1928, and from the Univer- 
sity of California. 





> Frank W. Skinner died on Septem- 
ber 19, bringing to a close the career 
of one of California’s pioneers. Skin- 
ner attended high school and sub- 
sequently University of California, 
after which he joined Standard Oil 
Company of California at Richmond 
where he was employed in the com- 
pany’s refinery. 

Later he was transferred from manu- 
facturing to production in the San 
Joaquin Valley. He moved to Whittier 
in 1922 and for many years traveled 
widely over Standard’s operations as 
inspector of boilers and pressure ves- 
sels. He retired in 1946. 








STUR 





ed 





It takes modern equipment to find, produce 
and transport oil as fast as present demands 
require. It also takes modern oil field housing 
to satisfy families of workers. In order to make 
a better team in the oil fields you need good 
equipment plus modern housing for workers. 
STURDYBILT pioneered “city home” housing 
in oil field camps. 
pace with new designs and construction, and is 
STILL your best buy in oil field housing. 


STURDYBILT has kept 


MANUFACTURERS OF SPECIAL MILLWORK: DISTRIBUTORS OF 
CURTIS WOODWORK AND JOHNS-MANVILLE BUILDING MATERIALS. 


PREFABRICATED, 
DEMOUNTABLE HOUSES 





SOUTHERN MILL & MANUFACTURING CO, e@ TULSA, OKLAHOMA 


STURDYBILT HOUSES COMPLY WITH COMMERCIAL STANDARD C5125 
OF THE NATIONAL BUREAU OF STANDARDS FOR PREFABRICATED HOMES 





To obtain more information on products advertised see page E-61 
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the important factors in floating roof design 


came) TOP 
WIPER _J SEAL 


(OPTIONAL) 



























| PRIMARY 
SEAL 





Air currents cause a pulsating action above the 
primary seal which can draw vapor out of 
the area where the seal shoe contacts the shell. 

Wiggins Floating Roofs have a Secondary 
Seal, a synthetic rubber coated fabric sealing 
ring riding against the tank shell above the 
primary seal. This patented Wiggins feature 
reduces wind action so effectively that it has 
been known to eliminate 50% of the evapor- 
ation losses suffered by tanks having only a 
single seal. 


Only Wiggins floating roofs meet every important design specification 












secondary seal 
fo cut 
wind losses 


OTHER VITAL WIGGINS CONSERVATION 
AND SAFETY FEATURES 


Strength 

e Special Wiggins design gives optimum strength with eco- 
nomical use of steel—better than normal safety factor. 

Drainage 

¢ Complete, clean drainage assures protection against 
peeling of paint, rusting and dangerous. accumulation 
of water. 

Capacity 

© You get top-to-bottom use of tank capacity. 

Pontoons 


© Divided into gas-tight compartments for safety. 


¢ Deep and roomy, uncluttered with framework—for easy 
inspection, maintenance and repair. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street * Chicago 90, Illinois 
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BOOKS 


» Synthetic Products of Petroleum, Volume V. Part Il of Sci- 
ence of Petroleum, edited by Drs. A. E. Dunstan and B. T. 
Brooks. Oxford University Press, New York. Price, $35. Pages, 


329. 

Technological advances are so rapid that it becomes neces- 
sary to bring up to date the work of the authors and editors 
of the first four volumes of this monumental work, compiled 
in 1937. This volume is the second part of three in Volume V, 
of which the first was published in 1945 and the third is to be 
completed, hopefully in the not too distant future. The editors 
here have attempted with excellent results to bring together the 
record of advances of the last 12 years in a greatly expanded 
field of endeavor that they acknowledge is international in 
scope and flavor. 

The first section of the work is devoted to synthetic products, 
the second to refinery processes. Section I discusses seven di- 
visions of the field of synthetics, and can boast of authors with 
such names as Hohenstein, Ipatieff, Frolich, Gilliland, Brooks, 
Haas, Cohan, Gilbert, and others, discussing the developments 
in hydrocarbon polymerization of paraffins and olefins, iso- 
butylene polymerization, synthetic rubber polymerization, or- 
ganic chemicals, nitroalkanes, carbon black and surface-active 
agents. Diagrams are employed profusely to illustrate especially 
molecular structures. Tabulations of properties and data on 
raw materials and finished products also sum up in minimum 

space and reading time the outstanding discoveries in recent 
years, 

Five subdivisions of the second section take up as many 
major refinery process operations exhaustively, catalytic crack- 











ing, distillation, hydrogenation and dehydrogenation, alkyla- 
tion, and what may be classed as refinery chemical treating 
processes. Literature references are exhaustive in number and 
in scope of the field covered; attention is given to specific 
problems and developments and both individual results ob 
tained, and the chemical engineering of processing are cov 
ered generally in detail. 


> Oil in Florida. Review by the First Research Corporation, 
at the First National Bank Building. Miami 32, Florida 
Price, $5.00. 


This paper bound, 84% by 11 in., volume contains 22 pages 
and covers the history of the oil search and the results and a 
chapter on the oil geology of Florida. The concluding chapter 
A Look at the Future, deals with the effect that the discovery of 
additional reserves will have on the general economy of the 
area. 








POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 


Make sure you don’t pass up possible pay! Make posi- 
tive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 














Proved best by test for oil show analysis! 


No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 


Send for illustrated brochure on how to de- 
fect and analyze petroleum in oil surface 
samples with ultra-violet. 


PMUleuamieitiatm i ion 


Calif 






ULTR 


ept PE 145 Pasadenu Ave South Pasadena 
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OIL FINANCING | 


Our technical and financial knowledge of 
the oil industry is available to principals 
of independently or family owned oil and 
gas properties. If you are contemplating a 





loan against present production or consid- 
ering the acquisition or sale of producing 
holdings, our specialized experience may 


be helpful. 


C. LESLIE RICE, Jr. 
Vice President 


J. F. DOUGHERTY 
Vice President 






Oil Department 


Empire Crust Company 
7 WEST 5lst STREET 
at Rockefeller Center, New York, N. Y. 





To obtain more information on products advertised see page E-61 
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45 Acres of the South’s Finest 
Pipe Finishing Facilities | 


Devoted to 


“API” Specifications 











Ten skilled inspectors check every operation. Each has memorized the 
API Manual pertaining to his duties. Gauges are regularly calibrated. 
We are proud to show visitors through our plant. Call us when you 


are in Houston. 


ATLAS PIPE INC. 


HOUSTON PLANT: 7707 Wallisville Road 
MAIN OFFICE: 511 City National Bank Bldg., Phones: BL. 6658, CE. 7316 


CORPUS CHRISTI PLANT: P. O. Box 2368, Hwy. 44, Phone: 4-6371 


THE PIPE TO BUY IS A. P. I. 
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WIRE LINES FOR ROTARY DRILLING 
TON-MILE RECORDS AND CUTTING OFF PRACTICES 


(Continued from Sheet 33) 


Cuiting off and Moving Rotary Lines to 
Distribute Wear and Fatigue 


li is general practice in the rotary field to cut off regu- 
larly a section of rope from the drum end, and move the 
line to distribute more evenly the wear and fatigue, which 
is normally concentrated in relatively short sections of the 
line. It is the practice to purchase lines sufficiently long 
to permit several cut-offs during the life of the line, result- 
ing in increased service per foot of line. 

The main points of concentrated wear or bending occur 
at the following locations: 

1. At the flange on the draw works drum where the line 
rises from one layer to the next, where the rope is sub- 
jected to abrasion and pinching. 

2. Where the rope is in contact with the fast sheaves in 
the block when the load is accelerated from rest. Maxi- 
mum bending occurs here. 

3. Over the dead line sheave where bending is concen- 
trated over a short section of line. This bending is particu- 
larly damaging when drilling in formations that cause 
bouncing or vibration of the drill pipe. 


It is somewhat difficult to outline definite rules regarding 
the procedure to be followed in cutting off from the drum 
end. Procedures vary with various oil companies, and in 
different fields, and in each case the procedure followed 
has been developed through each company’s individual 
experience. 

The following recommended practice may be applied to 
lines of any length, if followed step by step. 

(a) If ton-mile records have not been previously kept. 
figure from drilling reports the ton-mile service rendered 
by several previous lines of the same description and 
length, used on the same or similar rigs operating under 
reasonably similar conditions of depth and loading. Select 
a ton-mile record which represents good service, probably 
the line on which the ton-mile record was highest. 

Use this ton-mile record as a basis of establishing the 
cut-off practice. 

It will be necessary that a system be set up whereby 
trip-by-trip ton mile records are kept on each rig. This 
can be handled by the tool pusher, or the drillers, under 
his supervision. As each cut is made, the length of cut, 
and the ton-mile interval between cuts, should be recorded. 
This can best be done by using the “Rotary Drilling Line 
History” charts in the pocket on the inside back cover of 
this handbook. 


(b) Calculate the amount of line remaining on the Te- 


serve spool after stringing up the derrick. This wil! be 
the amount of line available for cutting off. 

(c) The recommended minimum length of cuts is 34 
times the drum circumference, and the maximum length 
is 150 feet, depending on the length of line. The minimum 
number of cuts recommended is 8. 

Based upon the reserve line available for cutting, deter 
mine the number of cuts to be made, and the length of 
cuts, keeping within the above limits. 

Since cutting the line results in down time on the rig 
it should prove most economical to make cuts as long as 
possible within the above limits. Experience gained as 
this practice is followed will indicate the most economical 
combination under the conditions of operation. 

(b) Having established the length of each cut and the 
number of cuts available in the reserve, divide the antici 
pated ton-mile service (service rendered by the repre 
sentative line under “a”) by the number of cuts to be 
made. The result is the #on-mile interval between cuts. 

(e) At the established ton-mile intervals, cut off the 
calculated length of line from the drum end. 

(f) The above practice should be accompanied by the 
usual inspection of the line, since conditions not reflected 
in ton-mile records may necessitate deviation from the 
established cut-off procedure. Excessive loads caused by 
pulling stuck drill pipe or running casing, or excess bend 
ing imposed by running long strings of tubing may result 
in the necessity. of variation from the predetermined 
schedule. 

If after running one or more lines using the recom 
mended cut-off practice it is found that the line has been 
retired without having developed excessive wear and wire 
breakage, the ton-mile interval between cuts may be pro- 
gressively increased until the maximum safe service is 
reached. It is only in this way that the full benefit of the 
additional service possible through a uniform cut-off 
practice can be realized.. 

If inspection shows that the rope is wearing badly at 
the cross-over points on the drum, it may be necessary to 
increase the number of cuts, thereby reducing the length 
of cut and the ton-mile interval between cuts. 

It will be necessary to compare the cost of cutting and 
moving the line with the general improvement in rope per 
formance so that an economically sound as well as safi 
procedure is set up. Too frequent cut-offs would —prove 
uneconomical due to cost and lost time, and too infrequent 
cut-offs-would result in reduced rope life. A proper bal 
ance between these extremes should be established. 











Courtesy Wickwire Rope, The Colorado Fuel-and Iron Corporation. 
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LOWEST TORQ' E 


—opening and clo ing 





—with smooth 
Sliding action 




















e NON-WEDGING 
¢ SELF-ALIGNING 
e SELF-CLEANING 
e MINIMUM FRICTION 
Grove SEAL-“O”-RING Gate Valves utilize a solid sliding parallel-faced port 
plate that is non-wedging, non-distorting, fully self-aligning. There is no galling, 
sticking or freezing. Operating mechanism is permanently free acting, with 
lifetime lubricated ball bearings and stem threads completely protected from 
line fluids and weather. The coefficient of friction, both static and kinetic, is so 
low in Grove SEAL-“O”-RING Valves as to insure easiest operation— opening 
or closing. Torque necessary to turn the operating wheel is far less than required 
for any other type of gate valve. You never have to crowbar or hammer the ra set 
wheel to unseat or close. For dependable long service with low maintenance, mi td meron 
investigate Grove SEAL-“O”-RING Valves today. 


production and pipe line services 


For fully descriptive bulletin No.G-53, write or wire today Available through leading 


oil field supply stores. 
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Be: 





; eek: E ESSE UROL ICED 
GROVE REGULATOR COMPANY «+ 65th & Hollis Sts., Oakland 8, California 
HOUSTON 4—1901 catumet st. © LOS ANGELES 14—649 so. olive st. © NEW YORK 17 —415 Lexington Ave. 





/eROME 


ACCURACY 
SAFETY 





CORPUS CHRISTI, TEXAS ODESSA, TEXAS DALLAS, TEXAS TULSA, OKLAHOMA LAFAYETTE, LOUISIANA DENVER, COLORADO 
4534 No. Baldwin Blvd. 2604 Kermit Highway 1334 Fidelity Union Life Bldg. © 318 Thompson Bldg. 101 Berkeley Street 2669 Cherry Street 
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As there is a growing tendency to go to longer lines, 
from 3.000 to 3,500 ft in length, a well defined cut-off 
program becomes more important, in order to take full 
advantage of longer lines. After the rate of cut-off has 
been established, it should provide uniform maximum 








service on these long lines, provided the spare rope on the 
reel is properly protected from damage, and the tie-down 
is one that prevents flattening and deformation of the rope. 


In Applying Any Cut-Off Practice It is of First Import- 


_ ance That There Be A Direct Relation Between Antici- 
_ pated Service, The Amount Cut Off Per Cut, and The Ton- 
| Mile Interval Between Cuts. Haphazard cutting-off may 
result either in good line wasted or operating with an 


unsafe line. 


The cut-off practice must be based on a realistic ton- 
mile expectancy. To cite an example from actual experi- 
ence, an investigation was made to determine the reason 
why it was necessary to cut off and discard about 800 feet 
from the drum end of a 3,500’ 114” rotary line, due to 
broken wires in the fast sheaves. It was found that 32 feet 
had been cut off at average intervals of 2,095 ton-miles of 
service, Based on the amount of rope in reserve, available 
for cutting, this cut-off practice, had it been possible to 
continue at the same rate, would have resulted in a total 
service of 132,000 ton-miles, or 37 ton miles per foot of 
line. It is evident that the cut-off procedure, being based 
on this unrealistic end service, did not move the line 
through the system at a fast enough rate, and the wires, 
being subjected to bending for too long a time, broke up 
through fatigue. 


The following example illustrates the application of the 
above steps outlined in setting up a uniform cut-off 
practice: 


(a) Ton-mile service on a representative 3,500’ 114” 
6 19 Seale Preformed Improved Plow Steel IWRC 





rotary line (from previous drilling reports) = 30,000 
ton-miles. 
(b) Length of line 3500’ 
Required to string derrick 1450’ 
Balance available for cutting off 2050’ 


(c) Estimated Number of Cuts to keep under maximum 
of 150’ per cut = 14. 


Length per cut = 2050’ ~ 14 = 146’. 
(d) Interval between cuts = 30,000 ton-miles (from 


representative line) —- 14 (number of cuts) = 2143 ton- 
miles. 


The cut-off practice is thus established as follows: Cut 
off 146 feet from the drum end at intervals of 2,143 ton- 












miles. The ton-mile interval will vary from this somewhat, | 
since the line obviously cannot be cut when making a trip, 
so that the ton-mile interval nearest to that established 
should be maintained. 


The following illustrates application of the ton-mile 


practice to a shorter line: 


(a) Ton-mile service on a representative 1750’ 144” 
6 < 19 Seale Preformed Improved Plow Steel IWRC 
Rotary Line = 12,000 ton-miles (from drilling reports). 





(b) Length of line 1750’ 
Required to string derrick 1450’ 
Balance available for cutting 300’. 

(c) 300’ + 8 (minimum number of cuts) = 37 ft per | 


cut. 


On a 7% feet circumference drum, this length is over | 
3% times the drum circumference, so falls within the | 
established limit. 


(d) Interval between cuts = 12,000 Ton-miles (antici- 
pated ton-mile service) —- 8 (number of cuts) = 1500 
ton-miles. 


If the computed length to be cut off is an exact multiple 
of the drum circumference, successive cuts should be 
staggered above and below this length to change the point 
of cross-over on the drum, preventing concentration of 
wear on the rope. 


General Recommendations 


1. Check all sheave grooves regularly, particularly be- 
fore installing a new rotary line. Sheaves should be 
checked each time the rig is torn down and moved, for at 
this time sheaves can be most readily replaced or re- 
grooved. 


2. The first layer of the rope on the drum should be 
put on as tightly as possible, for the winding of this layer 
influences the winding of the layers above. 


3. The tie-down should be such that the rope is not 
crushed or distorted. This is particularly important where 
a long line is purchased, for this damaged section, due to 
cutting from the drum end, eventually passes over the 
sheaves in the crown and traveling blocks, where any 
deformation may cause failure and loss of a considerable 
length of line. 


4. Wire rope clips, when used, should be attached 
with the saddle bearing on the loaded side of the line, and 
the U-bolt on the slack side of the line. Clips attached in 
an incorrect manner deform the line, resulting in excess 
wear when this section reaches the sheaves. 
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GULF SECURITY OIL 


provides better lubrication 
for pipe line compressor units, 
helps prevent operating troubles 














Here’s the lubricant you can depend on to help 
keep your pumping stations operating smoothly 
and continuously—Gulf Security Oil. It provides 
effective protection for cylinders and bearings in 
both engines and compressors. 

Because of its excellent resistance to oxidation, 
Gulf Security Oil stands up for many hundreds of 
hours without any appreciable change in its orig- 
inal properties. After years of operation with this 
quality lubricant, equipment shows remarkable 
freedom from cylinder wear and a minimum of 
carbon deposits on valves and rings. And because 
oil control rings are kept clean, oil consumption 
is remarkably low. 

Operators of the many units lubricated with 
Gulf Security Oil report that this quality lubri- 
cant helps them get more operating hours between 
overhauls, and avoid unscheduled shutdowns. 


E-40 





For additional information on Gulf Security Oil 
and for the services of a Gulf Sales Engineer, get 
in touch with your nearest Gulf office today. 
Write, wire, or phone. 


Gulf Oil Corporation - Gulf Refining Company, 
Pittsburgh 30, Pennsylvania. 
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Tae PET! OLEUM ENGINEER’s ConTINUOUS TABLES INSTALLMENT No. 195 Sheet 1 
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| ROPE CAPACITY TO FIND THE 

| OF HOISTING DRUM WIRE ROPE CAPACITY OF A DRUM 

| Sy Length of wire rope in feet that a drum will hold = (D?—d?) LX 

D = Diameter of flange in inches 

| d= Diameter of drum in inches 

| L.=kpside width of drum in inches 

a D X = Rope Factor—See Table below 

| | 

| 

| 

| 7 =e 

| ae i 

| — —_ 

Rope Factors 
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APPROXIMATE METALLIC AREAS OF WIRE ROPES 





Metallic area * 


Efficiency factor 










































































| Rope Construction (square inches) (per cent) 
6x7 .380 d? 86.0 Typical Calculations for 44” 6 x 7 Mild Plow Steel Wire Rope 
6x17 .385 d? 82.5 B. S.=7.79 Tons. = 15,580 Ibs. 
6 x 19 Seale .3895 d2 82.5 Approximate Metallic Area 
6 x 21 Filler Wire .395 d? 82.5 = .380 (14)?= .095 sq. in. 
6 x 19 Warrington .405 d? 82.5 Approximate Aggregate Tensile Strength of Wires in Rope 
6 x 25 Filler Wire .405 d? 82.5 = 15,580/.86 = 18,116 pounds. 
6x37 .400 d? 80.0 Approximate Individual Wire Tensile Strength 
8x 19 .302 d?2 82.5 = 18,116/.095 = 190,694 pounds/sq. in. 
STRENGTH OF NEW MANILA ROPES 
Minimum Minimum 
Nominal tensile Nominal tensile 
Circumference diameter strength Circumference diameter strength 
in inches in inches in pounds ____ in inches in inches in pounds _ 
% 36 420 4 14% 15,000 
34 A 550 416 1% 18,500 
1 vg 950 5 15% 22,500 
1\& 3% 1,275 be 5% 13% 26,500 
1% V% 1,750 6 2 31,000 
1% 16 2,250 61% 2% 36,000 
1% % 2,650 Zz 2% 41,000 
- 1% % 3,450 - 716 2% 46,500 
2 5% 4,400 8 25% 52,000 
24% 34 5,400 814 2% 58,000 
2% 13%, 6,500 i) 3 64,000 
2% % 7,700 914 3% ___ 71,000 
3 1 9,000 10 3% 77,000 
3% 1% 10,500 1] 3% 91,000 
34 1% 12,000 12 4 105,000 
334 14 13,500 
‘ourtesy Wickwire Rope, The Colorado Fuel and Iron Corporation. 
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PETROLEUM ELECTRIC 
POWER ASSOCIATION 


CALL YOUR NEAREST ELECTRIC SERVICE COMPANY FOR 
MORE FACTS OR ADDRESS YOUR REQUEST TO 
P. O, BOX 2771, DALLAS, TEXAS 





With Low Cost Purchased Electric Power at the reins, 
oil field power worries end. This Electrically Powered pump- 
ing unit in West Texas, for example, gives the operator con- 
stant dependable service year around regardless of weather. 
And not only is LCP* dependable and clean, but it's the most 
economical oil field power obtainable. Hand over your power 
reins to LCP and end your own power worries. Contact your 
nearest Electric Power representative — today! 

“Low Cost Power 
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SPECIFIC GRAVITY CORRECTION FACTORS FOR ORIFICE METERS 





To 








0.60 | 0.61 | 0.62 | 0.63 | 0.64 | 0.65 | 0.66 | 0.67 | 0.68 | 0.69 | 0.70 | 0.71 | 0.72 | 0.73 
| | ! 
0000/0. 9918 0.9837 0.9759 0. 9682 (0. 9608/0. 9535 0 . 946310. 9393.0. 9325 0. 9258/0. 9193 0.9129 0. 9066 
0083/1 .0000,0.9919.0.9840,0. 9763 0.9687|0. 9614 0.9542)0. 9471/0. 9402|0. 9335/0.9269.0. 9204/0. 9141 
0165/1 .0082,1 0000 0.9920 0. 9843/0. 9766/0. 9692 0.96200. 95490. 947910. 941 1|0.9345]0 . 9280.0. 9216 
-0247/1 .0163,1 .0080 1 .0000 0. 9922/0. 9845/0. 9770,0. 9697/0 . 9625|0.9555)0. 948910 9420.0 9354 0.9290 
-0328'1 .0243 1.01601 .0079|1 .00000.9923.0. 9847/0. 9774/0 .9701|0. 9631/0. 9562/0. 9494/0 .9428 0.9363 


.0408 1 .0323)1 .0239)1 .0158)1.0078)1 .0000)0 . 9924/0 . 9850/0. 8777/0 .9706\0 . 9636/0 . 9568)0 . 9501/0 . 9436 
.0488 1 0402/1 .0318)1 .0235)1 0155/1 .0077|1 .0000)0 . 9925/0 . 9852/0 . 9780/0 . 9710/0. 9641/0. 9574.0. 9508 
.0567)1 .0480)1 .0395)1 .0313)1 .0232)1. .0075)1 0000/0. 9926/0 . 9854/0 .9783|0.9714) .9647,0.9580 
0646) 1 .0585/1 .0489)1 -0389) .0308 .0150)1 .0074/1 0000/0 . 9927/0 . 9856/0 . 9786/0 .9718,0.9651 
.0724|1 .0636)1 .0549)1 .0465)1 .0383)1. 0225/1 .0148)1 .0073/1 .0000/0 . 9928/0 . 9858/0. 9789.0. 9722 


.0801)1 .0713)1 0626 1 .0541)1.0458)1. .0299)1 0221/1 .0146)1 .0072)1 0000/0. 9929 0.9860) . 9792 
0878) 1 .0789)1 .0701)1 .0616}1 .0533)1. .0372|1 .0294/1 .0218)1 .0144)1 .0071)1 .0000/0. 9930/0 . 9862 
9954/1 .0864)1 .0776)1 .0690)1 .0607)1. .0445)1 .0366)1 .0290)}1 .0215 : .0142)1 .0070)1 .0000)0 . 9931 
1 





| 


.1030)1.0940 .0851)}1 .0764/1 .0680)1 . .0517|1 .0438)1 .0361)}1 .0286)1.0212/1. 140)1 0069/1 . 0000 
iat: vias .0925)1 .0838)1 .0753/1. .0589)1. -0432!1 .0356)1 .0282)1 .0209)1 .0138)1 .0068 


1180)\1. L088) 1 .0999)1 .091 1/1 .0825)1. .0660)1. .0502/1 .0426)1 .0351)1 .0278)1 .0206)1 0136 

1255) 1. 1162)1 . 1072)1 .0983)1 .0897)1. .0731 .0572)1 .0495)1 .0420)1 0346)1 .0274)1 .9203 
. 1328)1 . 1235)1. 1144)1 . 1055/1 .0969 0801)1. .0641)1 0564) 1 .0488)1 .0414)1 .0341)1 0270 

1402/1. 1308)1 1216/1. 1127|1. 1040 0871)1. .0710}1 0632/1 0556/1 0481 -0408)1 .0337 
.1475}1. 1380)1. 1288)1. 1198/1. 1110 .0941)1. .0779}1 .0700}1 .0623)1 .0548) 1.0475) 


. 1547)1 . 1452)1. 1359)1 1269)1. 1180)1. 1010}1. .0847|1 .0768)1 .0690)1 .0615)1.0541)1 0469 
1619)1. 1523)1. 1430/1. 1339)1 1250/1. 1078)1. .0914)1 .0835}1 .0757|1 .0681)1.0607/1 0534 
. 1690)1 . 1594)1. 1500/1. 1409)1. 1319 . 1146)1. . 1081/1 .0901}1 .0823)1 .0477|1 .0672|1 0599 
1 

] 


1.0403 


. 1761/1. 1665)1 . 1570/1. 1478)1 . 1388/1. 1214 . 1048)1 .0968)}1 .0889)1 .0812/1 .0737)1 0663 
.1832)1 1735/1. 1640)1. 1547/1. 1457|1. . 1282/1. .1114}1. 1034/1 .0955)1 .0877)1 .0801/1 .0727 


1902|1. 1804/1. 1709)1. 1615}1. 1524/1. . 1348)1. . 1180)1 1099)1. 1019)1 .0942)1.0865)1 0791 
1972)1. 18741. 1777|1. 1684/1. 1592/1. . 1415)1. 1246/1. 1164)1 1084/1 1006/1 .0929)1 0854 
.2042)1 . 1943)1. 1846)1_1751)1 1659 1481 . 1311)1. 1229/1. 1148)1. 1070/1 .0992,1 0917 
2111)1.2011)1. 1914/1. 1819)1. 1726 1547 . 1376)1 . 1293)}1 . 1212)1. 1133}1. 1055) 1.0979 
2179) 1. 2079}1 . 1981)1 . 1886)1 . 1793 . 1613)1. . 1440)1 . 1357)1 . 1276) 1. 1196)1. 1118)1 . 1042 


| 
2247|1 .2147)1 . 2048/1. 1952)1 1859)1. . 1677 . 1504)1 . 1421}1. 1339)1. 1259,1.1180)1 1103 
2315/1 2211)1.2115}1 2018)}1. 1924 1742 .1568)1 1484/1 1402}1 1321/1 1242)1 1165 
. 2383) 1 . 2282)1 2181/1. 2084)1 . 1990/1. 1807 .1632}1 1547|1. 1464/1 1383/1 1394/1 1226 
. 2450) 1 . 2348/1 .2248)1.2150)1 .2055)1. . 1871 1695)1 1610)1 1526/1 1445)1 1365)! 1287 
er . 2414/1. 2313 .2119)1. . 1934 1757|1 1672)1. 1588/1. 1506/1 14261 1348 


. 2583) 1 ..2480)1 .2378)1 .2280)1 . 2184/1. . 1998 1820)1. 17341 16501 1567}1 14871 1408 
. 2649 1. 2545)1 2443 2248 2061/1. 1795|1 1711)1.1628)1 1547.1. 1468 
. 2715.1. 2610}1 . 2508 . 2311 2123 32/1. 1857|1 1772)1 1689.1 1607)1 1527 

27801 26751. 2572/1. . 2374 2185 1918/1. 1832)1 1749.1. 1667\1 1586 
. 2845 1. 2740/1. 2636/1. . 2437\1. 2248/1. : 1978|1.1892)1 18081.17261 1645 
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. Vold gravity — —_ 
FORMULA: ee ree = Multiplier (correction factor) 
V new gravity 
EXAMPLE OF COMPUTATION: To correct from a gravity of 0.60 to 0.70: 


Ph as : = — = 0.9258 (as shown above on 0.60 line under 0.70) 
vV 0.700 0.8367 


Note: The multipliers in these tables may be used in conjunction with orifice meter coefficients such as 

The Petroleum Engineer’s table P 683.320.3, entitled “One Hour Coefficient at Various Pressure Bases,” 

published in June, 1943. Multiplication of any of those coefficients (based on 0.60 gravity gas) by the multi- 

_plier in the first line above that corresponds to the actual gravity of the gas being measured through an 
orifice plate will properly correct the coefficient for use ih calculating the actual volume. 


EXAMPLE OF USE: The one hour coefficient for a 4x % in. plate with flange connections in a 4.026 1.D. 
pipe = 16.6 (for 14.4 lb. plus 4 oz. abs. pressure base, 0.60 yravity, and 60°F. temperature). 

Then, for correction from 0.60 to 0.70 gravity, multiply 16.6 by 0.9258 (under 0.70 and on the 0.60 line 
above) = 15.368 (corrected one hour coefficient.) 
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You Can Measure this Valve's Quali 


on Hor Oi/ Service, 
MULES > 


THE INSTALLATION 


VALVE SERVICE RATINGS 






SUITABILITY: 
(billet be belter, 
FEATURES: 
Cpelley. ahd 
MAINTENANCE COST: 
SERVICE LIFE: 


Ia if fedioncy Led yyumtt 195] 


OPERATING RESULTS: 


eae  heperdlable Colo€ 


- AVAILABILITY: 


CAlalrg Pe / ESD Na ¥7, : 


THE VALVE 


Work horse of the petroleum in- 






















In a leading lube oil plant on the Gulf Coast, using 
Crane Steel Valves on hot oil extraction lines from 
tower in Duo-Sol unit. Working pressure 100 psi at 
850 degrees F, 

















THE CASE HISTORY 


Valves formerly used here were identical in design and 
appearance with their Crane replacements. But the 


similarity ended there. For they gave continual trouble 
in this round-the-clock process. Sticking discs made 
them extremely difficult to operate. They failed to hold 
tight on closure. Their replacement became mandatory 
for efficient operation. 

It’s been a different story since Crane 47X steel 
gates were installed almost 2 years ago. No more stick- 
ing of discs ...no leakage anywhere ... and with only 


dustry—Crane 150-pound steel 
gates—with exceptional perform- 
ance assured by Crane quality 
design... Crane metallurgy... 
and the high adaptability of Crane 
Exelloy trim for oil and oil vapor 
services. Sizes 2 to 24in.; screwed, 
flanged, welding ends. See your 
Crane Catalog or Crane Repre- 
sentative. 





routine maintenance. 












THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 34 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


THRIFTY 
\ BUYER 








PLUMBING - HEATING 
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VALVES - PIPE - 
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FITTINGS - 


To obtain more information on products advertised see page E-61 
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SPECIFIC GRAVITY CORRECTION FACTORS FOR ORIFICE METERS 
















































































To 
j | | | | 
| 0.74 | 0.75 | 0.76 | 0.77 | 0.78 | 0.79 | 0.80 | 0.81 | 0.82 | 0.83 0.84 | 0.85 | 0.86 0.87 
| 0.60 0.900510. 8944'0. 8885|0. 88270. 8771/0. 87150. 8660.0. 8607|0. 8554'0. 8502/0. 845 52/0. 8402 0.8353 0 8305 
0.61 0. 9079/0. 9018)0.8959) .8901 0. 8843)0. 87870. 8732.0. 8678.0. 8625 0. 8573.0. 8522 (0.8471 0.8422 0.8373 
0.62 0.9153\0. 9092/0. 9032/0. 8973/0. 8916/0. 8859\0. 88030. 874910. 8695 0. 8643 0.8591 (0.8541 0.8491 0.8442 
0.63 0. 9227\0. 9165|0. 9105/0. 9045/0. 8987|0.. 8930/0. 8874/0. 8819|0.8765'0.87120. 8660 0. 8609 0. 8559 0.8510 
0.64 0. 9300/0. 9238/0. 9177\0. 9117'0. 9058/0. 9001/0. 8944/0. 8889/0. 8835)0. ier tenes dias anand 0.8577 
0.65 0. 9372/0 9309/0 9248/0. 9188/0. 9120 0. 9071/0. 9014/0. 8958)0. 8803/0. 8850 0.8797 (0. 8744/0. 8694 (0.8644 
0.66 0. 94440. 9381 0. 9319|0. 9258/0. 9199/0. 9140/0. 9083'0. 9027/0. 8971|0.8917|0. 8864 0. 8812\0. 8760/0. 8710 
0.67 0. 9515,0.$452)0 . 9389/0. 9328/0 9268/0 . 9209/0. 9152/0. 9095)0 . 9039.0. 8985/0. 8931 0.8878 0. £827/0.876 
0.68 0. 9586,0 . 9522/0. 9459/0. 9397/0. 9337/0. 9278/0. 9220 0.9162)0.9106,0. 9051/0. 8997 0. 8944/0. 8892\0. 8841 
0.69 0. 9656)0. 9592/0. 9528/0. 9466/0. 9405/0. 9346/0. 9287/0. 9230/0. 9173/0. 9118/0. 9063/0. 9010/0. 8957/0. 8906 
0.70 0. 9726/0. 9661/0. 9597|0. 9535/0. 9473/0. 9413/0. 9354/0. 9296/0. 9239/0. 9184 ladle sililasiinily tate 
0.71 0. 9795\0. 9730\0 . 9665)0 . 9602/0. 9541/0. 9480/0. 9421/0. 9362/0. 9305/0. 9249/0. 9194 0.9139] .9086| . 9034 
0.72 0. 9864/0. 9798/0. 9733/0. 9670|0. 9608/0. 9547/0 . 9487/0. 9428/0. 9370/0. 9314/0. 9258/0. 9204/0. 915010. 9097 
0.73 0. 9932/0. 9866/0. 9801/0. 9737/0. 9674/0. 9613/0. 9552/0 . 9493/0. 9435)0 .. 9378/0 . 9322/0. 9267\0. 9213/0. 9160 
| 0.74 1 .0000/0 . 9933/0. 9868/0. 9803/0. 9740/0. 9678/0. 9618/0. 9558.0. 9500/0. 9442/0. 9386 0..9331|0. 9276 0.9223 
0.75 1.00671 .0000\0. 9934/0. 9869\0 . 9806/0. 9744/0. 9682/0. 9623/0. 9564/0. 9506 0. 9449/0. 9393/0. 93390 . 9285 
| 0.76 1.0134/1 .0066)1 .0000/0. 9935)/0. 9871/0. 9808/0. 9747/0. 9686)0. 9627/0. 9569/0. 9512/0. 9456/0 . 9401/0. 9346 
0.77 1.0201/1.0132)1 .0066|1 .0000/0 . 9936/0 . 9873/0. 9811/0. 9750/0. 9690/0. 9632/0. 9574/0. 9518.0. 9462/0. 9408 
| 0.78 1 .0267}1 .0198)1 .0131}1.0065}1 . 0000/0 . 9937/0. 9874/0. 9813/0. 9753/0. 9694 0.9636|0. 9579/0. 9 23)0. 9469 
| 0.79 1.0332/1 .0263)1.0195/1.0129|1.0064/1 0000/0. 9937/0. 9876/0.9815 0.9756 (0.9697 0. 9641/0. 958410. 9529 
£ 0.80 1.0398)1 0328/1 .0260|1 .0193)1.0127)1 0063/1 .0000/0. 9938/0. 9877 0. 9818)0.975910. 970110. 9645 0.9589 
rs 0.81 1. 0462/1 . 0392/1 .0324/1 .0256)1 .0190)1 .0126)1 .0062)1.0000/0. 9939'0.98 910. 9820.0. 9762\0. 9705 0.9649 
0.82 1 .0527|1 .0456)1 .0387)1 .0320)1 .0253)1.0188)1.0124!1. 062/1 -0000'0. 9940 0. 9880/0. 9822 0.9765)0. 9708 
0.838 1 .0591/1 .0520/1 .0450)1 .0382)1 0315/1 .0250)1 .0186/1.0123/1.0061 1.0000\0. 9940/0. 98820. 9824/0. 9767 
| 0.84 1.0654/1 .0583!1.0513)1.0445)1.0377/1 .0312)1.0247)1.0184!1.0121 ee 9826 
0.85 1.0717|1 .0646)1 .0575)1 .0507|1.0439)1 .0373)1 .0308/1 .0244/1.0181)1.0120)1 .0059)1.0000,0. 9942'0. 9884 
0.86 1 .0780}1 .0708} 1 .0638|1 .0568}1 .0500|1 .0434/1 .0368/1 .0304)1.0241)1.0179}1.0118/1 .0059'1 0000/0. 9942 
0.87 1 .0843/1 .0770)1 .0699)1 .0630)1 .0561/1 .0494 1 0428/1 .0364)1 .0300)1 .0238/1.0177)1.0117 1 €058)1.C000 
| 0.88 1.0905) 1 .0832/1 .0761 1 0690/1 0622/1 0554/1 0488/1. 0423/1 1.0359)1.0297}1 .0235)1.0175)1.0116.1 .0057 
0.89 1.0967)1 0893) 1 082211. 0751)1 .0682)1.0614/1.0547)1. 0482) 1.0418)1 .0355'1 .0293'1 .0233'1.0173)1.0114 
| | | | | | 
| | | 
0.90 1. 1028)1 .0954)\1 .0882)1 0811/1 .0742)1 .0673)1 .0607\1 -0541)1 .0476)1 .0413)1.0351)1.0290)1.0230,1.0171 
0.91 1. 1089}1 . 1015)1.0942)1 .0871)1 .0801)1 .0733)1.0665)1 ps 1.0534'1.047111. 0408! 1.0347, 1.0287 1.0227 
0.92 1. 1150)1. 1075)! . 1002)1 -0931)1 .0860)1.0791/1. 0724/1 .0657|1 .0592)1 . 0: 528)1. 0465/1 .0404 1. 0343)1.0283 
0.93 1. IVE. pent . 1062)1 .0990)1 .0919}1 .0850)1 0782) i. orislt 0650 1.0: 595. 1. 522)1.0460)1 .0399)1 .0339 
0.94 1.1271)1 12111. 1049/1. 97st 1.0908} 1 0840) i 0773/1 1.0707)1 0642)1 .0578)1.0516)1 0455/1 .0395 
' | 
0.95 i- 1330/1. 1255/1. 1130 1.1107/)1. resel. 0966/1. 0897, :. 083011 .0764)1. 699)1 .0635)1 .0571)1.0510)1.0450 
0.96 1; 1390)1. 1314/1. 1239) 1.1166)1.1094'1. 1024!1. 0954) 1 .0887\1 .0820 1 .0755)1 .0690)1 .0627)1 0565 1.0505 
0.97 1.1449)1. 1372' Ss 12971 . 1224/1. 1152)1. 1081) 1.1011'1.0943)1.0876 1 O811)1 .0746/1 .0683) 1.0620 1.0559 
0.98 1. 1508}1. 1431)1. 1356)1 .1281)1 .1209)1. 1138) : 1068 1.0999'1 .0932)1.0866)1.0801|1.0738, 1.0675 1.0613 
| 0.99 ee ee ee eer eee 1195) .1124 1.1055 1.0988 1.092111 .0856)1 .0792 1.0729) 1.0667 
| | | } | | | | 
1.00 if —E ; =r , —T ; 13961 : re .1251)1. st : “ : wea aes aah San .0783 1.0721 
ld § ity 
FORMULA: Vold gravity _ = Multiplier (correction factor) 


V new gravity 
EXAMPLE OF COMPUTATION: To correct from a gravity of 0.60 to 0.80: 


0.61 1746 
Ra = —— = 0.8660 (as shown above on 0.60 line under 0.80) 
V 0.800 0.8944 


Note: The multipliers in these tables may be used in conjunction with orifice meter coefficients such as 
The Petroleum Engineer’s table P 683.320.3, entitled “One Hour Coefficient at Various Pressure Bases,” 
published in June, 1943. Multiplication of any of those coefficients (based on 0.60 gravity gas) by the multi- 
| plier in the first line above that corresponds to the actual gravity of the gas being measured through an 
| orifice plate will properly correct the coefficient for use in calculating the actual volume. 








EXAMPLE OF UsE: The one hour coefficient for a 4x %4-in. plate with flange connections in a 4.026 1.D. 
pipe = 16.6 (for 14.4 lb. plus 4 oz. absolute pressure base, 0.60 gravity, and 60°F. temperature). 


Then, for correction from 0.60 to 0.80 gravity, multiply 16.6 by 0.8660 (under 0.80 and on the 0.60 line 
above) = 14.375 (corrected one hour coefficient). 
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Forged to Fit Petroleum Problems... 


WATSON -S7TULIMANW SOCKET-WELDING FITTINGS 


Have you discovered the economy and low maintenance cost of an 
all-welded piping system? If so, you are already in line for still further 
advantages from this type of system when you start specifying Watson- 
Stillman Double-diamond FORGED STEEL SOCKET-WELDING 
FITTINGS. 

Made on special machines from solid forgings whose material is selected 
for good weldability and in strict accordance with the required 
specifications. 

W-S Fittings give you joints stronger than the pipe itself. Deep sockets, 
ease alignment, provide ample come and go for pipe sections, minimize 
field cutting and assembly problems. 


Design of fitting is such that flow is smooth and uninterrupted by 
“icicles” or turbulence at the joint. Available in carbon, stainless and 
chrome-moly alloy steels. 

For those applications where screw-end fittings are indicated, you can 
get the same superior physical and chemical qualities in the steel 
analyses you want by specifying W-S FORGED STEEL SCREW-END 
nadoseniggeg Look for the double-diamond trademark. Write for 
iterature. 


SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 


H. K. PORTER COMPANY, INC. 
127 ALDENE RD., ROSELLE, NEW JERSEY 
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SPECIFIC GRAVITY CORRECTION FACTORS FOR ORIFICE METERS 





To 





0.88 | 0.89 | 0.90 | 0.91 | 0.92 | 0.93 | 0.94 | 0.95 | 0.96 | 0.97 | 0.98 | 0.99 | 1.00 


0.8257| 0.8211 0.8165) 0.8120) 0.8076) 0.8032 
0.8326) 0.8279, 0.8233, 0.8187) 0.8143, 0.8099 
0.8324) 0.2346) 0.8300) 0.8254) 0.8209) 0.8165 
0.8461) 0.8414) 0.8367) 0.8321) 0.8275) 0.8231) 
0.8528) 0.8480) 0.8433) 0.8386) 0.8341 8296 


0. 
0.8594) 0.8546) 0.8498) 0.8452) 0.8405) 0.8360 
0.8660) 0.8611) 0.8564) 0.8516) 0.8470) 0.8424 

0. 

0. 

0. 











7989| 0.7947| 0.7906| 0.7865! 0.7825, 0.7785, 0.7746 
8056) 0.8013] 0.7971) 0.7930| 0.7889) 0.7850, 0.7810 
.8121| 0.8079] 0.8036) 0.7995, 0.7954! 0.7914 0.7874 
.8187| 0.8143] 0.8101) 0.8059| 0.8018 0.7977, 0.7937 
8251; 0.8208] 0.8165) 0.8123| 0.8081| 0.8040) 0.8000 


8316} 0.8272) 0.8229; 0.8186) 0.8144 8062 
8379) 0.8335) 0.8291; 0.8249) 0.8206 8124 
8443) 0.8398) 0.8354) 0.8311) 0.8268 8185 
.8505| 0.8460) 0.8416) 0.8373) 0.8330 8246 
. 8568) 0.8523) 0.8478, 0.8434) 0.8391 8307 


8584) 0.8539) 0.8495) 0.8452 . 8367 
. 8645) 0.8600) 0.8555' 6.8512 . 8426 
. 8706) 0.8660) 0.8615, 0.8571 . 8485 
. 8766) 0.8720) 0.8675) 0.8631 . 8544 
8826) 0.8780) 0.8734) 0.8690 . 8602 


£885) 0.8 39) 0.8793) 0.8748 
8944) 0.8898) 0.8852) 0.8806 
$003) 0.8956) 0.8910) 0.8864 
9061) 0.9014) 0.8967) 0.8921 
9119} 0.9071) 0.9025) 0.8978 


9177; 0.9129) 0.9082) 0.9035) 0.8989 
.9234) 0.9186) 0.9138) 0.9091) 0.9045 
.9291} 0.9242) 0.9194) 0.9147) 0.9101 
.9347| 0.9298) 0.9250} 0.9203) 0.9156 
9403) 0.9354) 0.9306) 0.9258) 0.9211 


9459) 0.9410) 0.9361) 0.9313) 0.9266 
9515) 0.9465) 0.9416) 0.9368) 0.9320 
9570) 0.9520) 0.9470) 0.9422) 0.9374 
9624) 0.9574) 0.9525) 0.9476) 0.9428 
9679) 0.9628) 0.9579) 0.9530) 0.9482 


9733| 0.9682) 0.9632) 0.9583) 0.9535 
9787| 0.9736) 0.9686) 0.9636) 0.9587 
. 9841} 0.9789} 0.9739) 0.9689) 0.9640 
9894; 0.9843) 0.9792) 0.9742) 0.9692 
9947) 0.9895) 0.9844) 0.9794) 0.9744 


-0000) 0.9948) 0.9896) 0.9846) 0.9796) 0.9747 
.0053) 1.0000} 0.9948) 0.9897) 0.9847) 0.9798 
| 1.0105) 1.0052) 1.0000} 0.9949) 0.9898) 0.9849 
-0211, 1.0157) 1.0104) 1.0051) 1.0000) 0.9949) 0.9900 
.0262' 1.0208) 1.0155) 1.0103) 1.0051) 1.0000) 0.9950 


el 1.0260; 1.0206) 1.0153) 1.0102) 1.0050) 1.0000 





£103) 
8165) 
.8227; 
8288; 
8348! 


8409 
8469 
8528 
. 8587 
.8646 


8704 
.8762 
8819 
8876 
8933 


(.8726| 0.8676) 0.8628) 0.8581) 0.8534) 0.8488 
C.8791| 0.8741) 0.8692) 0.8644; 0.8597) 0.8551 
(.8855) 0.8805) 0.8756) 0.8708) 0.8660 — 


0.8919) 0.8869) 0.8819) 0.8771) 0.8723) 0.8676, 

0.8982) 0.8932) 0.8882] 0.8833) 0.8785) 0.8737! 

0.9045) 0.8994) 0.8944) 0.8895) 0.8847 -8799) 

0.9108) 0.9057; 0.900 | 0.8957) 0.8908) 0.8860; 

0.9170} 0.9118) 0.9068) 0.9018) 0.8968) 0.8920 
9129 


0.9232) 0.9180 . 9078) 0.9029) 0.8980 
0.9293) 0.9241) 0.9189) 0.91 9) 0.9089) 0.9040, 
0.9354) 0.9301) 0.9250; 0.9199) 0.9149) 0.9089 
0.9415} 0.9362; 0.9310) 0.9258) 0.9208) 0.9158 
0.9475) 0.9421) 0.9369, 0.9317; 0.9267) 0.9217 

. 9428 9275 


0.9535; 0.9481 9376) 0.9325 
0.9594) 0.9540) 0.9487) 0.9435) 0.9383; 0.9333 
0.9653) 0.9599) 0.9545) 0.9493) 0.9441) 0.9390 
0.9712) 0.9657) 0.9603) 0.9550) 0.9498) 0.9447 
0.9770; 0.9715) 0.9661) 0.9608) 0.9553) 0.9504 
9718 9560 


0.982 9665) 0.9612 
0.9886 9775) 0.9721| 0.9668) 0.9616 
0.9943 9832) 0.9778) 0.9724) 0.9672 
1.0000 -9888]} 0.9834! 0.9780! 0.9727 
1.0057 .9944 0.9890) 0.9836; 0.9783 
.0000 . 9837 


1.0113 9945) 0.9891 

1.0169 .0055; 1.0000) 0.9945) 0.9892! 

1.0225 .O111, 1.0055) 1.0000) 0.9946) 

1.0280 .0165) 1.0109) 1.0054) 1.0000; 

1.0335 .0220) 1.0164) 1.0108) 1.0054 
.0107 


.0390; 1. .0274| 1.0217) 1.0162 

.0445) 1. .0328| 1.0271) 1.0215) 1.0160 
.0499) 1. .0382) 1.0324) 1.0268 1.0213 
.0553} 1. .0435) 1.0377| 1.0321) 1.0265 
.0607) 1. sid .0430) 1.0373; 1.0318 


.0660) 1. .0541| 1.0483) 1.0426 


Base Resse 





8529 
8691 
8752 
8812 
8873 


. 8932 
. 8992 
. 9051 
.91C9 
9167 


9225 
9283 
9340 
9397 
2453 


9509 
. 9565 
. £620 
. 9676 
. 9730 


9785 
. 9839 
9893 
9947 
0000 


.0053 
.0106 
.0158 


on PWNKO © 


§660 
.8718 
8775 
£832 
. 8888 


sa NIST oO 


ons 


. 8944 
. 9000 
. 9055 
.9110 
.9165 


9220 
9274 
9327 
9381 
9434 


BRSRR FBRSS 


. 9487 
9539 
9592 
9644 
. 9695 


mem CODOOCO 90000 SeoSofsSo ooooo oooeoe oop 
—msocoo oocoo seo9so900 9e27°9°239 i ooooefo oooce 


et pe eet pet pet 
Coo oooooco eoceco o2r°o90o0o ooo 
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0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
C. 
0. 
0. 
0. 
0. 
0. 
0. 
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V old gravity 


FORMULA: = Multiplier (correction factor) 


V new gravity 
EXAMPLE OF COMPUTATION: To correct from a gravity of 0.60 to 0.90: 
V0.600 0.7746 
V0.700 0.9487 
NoTE: The multipliers in these tables may be used in conjunction with orifice meter coefficients such as 
The Petroleum Engineer’s table P 683.320.3, entitled “One Hour Coefficient at Various Pressure Bases,” 
publisned in June, 1943. Multiplication of any of those coefficients (based on 0.60 gravity gas) by the multi- 


plier in the first line above that corresponds to the actual gravity of the gas being measured through an 
orifice plate will properly correct the coefficient for use in calculating the actual volume. 


= 0.8165 (as shown above on 0.60 line under 0.90) 


EXAMPLE OF USE: The one hour coefficient for a 4x 4 in. plate with flange connections in a 4.026 I.D. 
pipe = 16.6 (for 14.4 lb. plus 4 oz. absolute pressure base, 0.60 gravity, and 60°F. temperature). 


Then, for correction from 0.60 to 0.90 gravity, multiply 16.6 by 0.8165 (under 0.90 and on the 0.60 line 
above) = 13.554 (corrected one hour coefficient). 


= 
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FOR 
OIL COUNTRY 
PIPING 














LEAD LINES AND RISERS 


SALT WATER LINES AND TUBING 

















Specify Carlon plastic pipe for oil pip- 
ing that completely resists corrosion. 
Carlon is immune to the corrosive 
effects of salt water, crude oil, sour 
crude, and corrosive earth as well as rot, 

rust and electrolytic action. Carlon lasts 


Permanent leakproof connections can 
be made to plastic or existing 
i. metallic systems. 


Only Yeth the weight of steel pipe, 
Carlon can be transported easily. Several 
lightweight sections can be carried by one 
longer on every job... practically eliminates man...less time is needed for installation work. 
replacement and maintenance. 






Install oil piping that’s corrosionproof.. . install 
Carlon can be installed faster. No special tools piping faster... easier... Specify CARLON plastic 
or cumbersome rigging equipment is required. pipe for all oil country piping. 


* The First REAL PIPE that is Plastic @ BUY THE PIPE WITH THE STRIPE! 


ARLO N 1644-CP 


tt 
EB) 


? Qg 
ud; P, cies 
PE witH THE 


Send today for literature. ’ 

















CARLON PRODUCTS CORPORATIO 
Pioneers tn Plastic Pipe 
10555 MEECH AVE. @® CLEVELAND 5, OHIO 
CARLON plastic pipe is produced in Texas, Colorado, Ohio, Oregon, North Carolina and Acton, Ontario, Canada. 














To obtain more information on products advertised see page E-61 
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RELATIVE HUMIDITY AND PRESSURE OF SATURATED WATER VAPOR 














Pressure of saturated vapor 


(t—t’), difference between wet and dry bulb temperatures, deg. F. 




















Ib. per sq. in. 























Wet bulbr d gZ 
deg F. 
in. of Hg 
0 0.03773 
1 .03975 
2 .04186 
3 .04409 
4 .04675 
5 0.04886 
6 .05144 
7 .05412 
8 .05692 
9 -05988 
10 0.06295 
11 .06618 
12 .06958 
13 .07309 
14 .07677 
15 0.08067 
16 .08469 
17 .08895 
18 .09337 
19 09797 
20 0.1028 
21 .1078 
22 .1132 
23 . 1186 
24 .1244 
25 0.1304 
26 . 1366 
2 . 14382 
28 . 1500 
29 1571 
30 0.1645 
31- .1722 
32 . 1803 
33 . 1879 
34 . 1957 
35 0.2036 
36 .2120 
37 . 2205 
38 .2293 
39 . 2384 
40 0.2478 
41 .2576 
42 -2677 
43 .2783 
44 -2891 
45 0.3003 
46 3119 
47 -3239 
48 .3364 
49 .3492 
50 0.3624 
51 .3763 
52 .3905 
53 . 4050 
54 .4200 
55 0.4357 
56 .4518 
57 .4683 
58 .4854 
| 59 .5031 





0.01853 
-01963 
.02056 
-02166 
.02282 


0.02400 
.02527 
.02658 
.02796 
02941 


0.03092 
.03251 
.03418 
-03590 
.03771 


o 


.03963 
.04160 
-04369 
-04586 
-04812 


0.05050 
-05295 
-05560 
-05826 
-06111 


o 


.06405 
-06710 
-07034 
.07368 
.07717 


—) 


. 08080 
.08458 
- 08856 
-09230 
-09610 


0.1000 
. 1041 
-1083 
1126 
117) 


0.1217 
- 1265 
1315 
- 1367 
- 1420 


0.1475 
. 1532 
-1591 
- 1652 
-1715 


So 


- 1780 
. 1848 
-1918 
. 1989 
- 2063 


0.2140 
-2219 
-2300 
-2384 
-2471 








om WN te 











55 



































9 | 10; 11 | 12] 13 | 144 15 






























| | | | 


16 | 17 | 18 | 19 | 2 





This Table is based on a barometric pressure o! 
30 in. Hg. Values are computed by formula:* 


Relative humidity, percent = 
p’— [(B—p’) X 1.016(t—t’) /(2800 — 1.2t’)] 





< 100 
Pp 
t = dry-bulb temperature 
t’ = wet-bulb temperature 
p = vapor pressure corresponding to t 
p’ = vapor pressure corresponding to t’ 


barometric pressure 
1.016 = factor to correct for mean radiation 
loss of sling psychrometer 
NOTE: If stationary-type psychrometer is used, 
wet bulb should be exposed to air current having 
a velocity of not less than 14 ft. per sec. 





*Formula developed by W. H. Carrier, Trams. 
A.S.M.E., vol. 33, p. 1005 


























9 | 10 | a1 12 | 13 | 14] 15 | 16 | 17 | 18 | 19 
3 | | 
6 
a} 3 | 
11 | 5 
m”| Ss! 2 | | 
16 | 10 | 5 } | | 
191131 7) 2 
21/15|10] 5] 1 
23 \i71121 7 
25 |20|15|10| 5] 1 | 
| } 
27 |22117] 12] 8] 4 
29 | 24|19|14/10/] 6] 2 
31 | 26 | 21/16|12] 8| 5] 1 
33 | 28 | 28] 18]14]10] 7] 3] oO 
35 | 30 | 25 | 20] 16] 12.) 9] 5| 2} | 
| | 
36 | 31 | 26 | 22/18/14] 10] 7] 4] 1 
38 | 32 | 28 | 23 | 19 | 16 | 12 9 6 3/| 0 
39 | 34 | 29] 25] 21]17] 14] 10] 8] 5] 2 
40 | 35 | 31 | 27 | 23]19]16]12] 9] 7] 4 
41 | 36 | 32 | 28 | 24] 20/17|14/11] 8| 6 
43 | 38 | 34 | 30 | 26 | 22] 19] 16/13/11] 8 
44 | 39 | 35 | 31 | 27 | 23 | 20] 17] 14] 12] 9 
45 | 40 | 36 | 32 | 28 | 25 | 22 | 18 | 16 | 13 | 10 
46 | 41 | 37 | 33 | 30 | 26 | 23 | 20 | 17 | 14 | 12 
47 | 42 | 38 | 34 | 31 | 27 | 24 | 21 | 18 | 16 | 13 
4s | 43 | 39 | 35 | 32 | 29 | 26 | 22 | 20 | 17 | 15 
49 | 44 | 40 | 37 | 33 | 30 | 27 | 24 | 21 | 18 | 16 
50 | 45 | 41 | 38 | 34 | 31 | 28 | 25 | 22 | 20 | 17 
50 | 46 | 42 | 39 | 35 | 32 | 29 | 26 | 24 | 21 | 19 
51 | 47 | 43 | 40 | 36 | 33 | 30 | 27 | 25 | 22 | 20 
| 
52 | 48 | 44 | 41 | 37 | 34 | 31 | 29 | 26 | 23 | 21 
53 | 49 | 45 | 42 | 38 | 35 | 32 | 30 | 27 | 24 | 22 
54 | 50 | 46 | 43 | 39 | 36 | 33 | 31 | 28 | 25 | 23 
54 | 50 | 47 | 44 | 40 | 37 | 34 | 32 | 29 | 27 | 24 
55 | 51 | 48 | 44 | 41 | 38 | 35 | 33 | 30 | 28 | 25 
56 | 52 | 48 | 45 | 42 | 39 | 36 | 33 | 31 | 29 | 26 
56 | 53 | 49 | 46 | 43 | 40 | 37 | 34 | 32 | 29 | 27 
57 | 53 | 50 | 47 | 44 | 41 | 38] 35 | 33 | 30 | 28 
58 | 54 | 51 | 48] 45 | 42 | 39 | 36 | 34 } 31 | 29 
58 | 55 | 51 | 48 | 45 | 42 | 39 | 37 | 34 | 32 | 30 





















































{This table may be filed under P 207. if preferred. 
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Scheduling a 38,383,000 barrel refinery program 
one full year in advance 


Problem: 
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. 





A Consolidated Model 21-103 
Analytical Mass Spectrometer 





Solution: 











Richfield Oil Corporation’s huge, fully-integrated 
California refinery processes an average of 
105,000 barrels of crude oil daily into a 
complete petroleum product line. Using a single 
CEC Analytical Mass Spectrometer one . 
operator completed 6,787 analyses in 1952 

on a single-shift basis. Management now plans 
to double this outstanding performance by 
running two shifts. The amazing accuracy, 
speed and reliability of this single instrument 
enables management (1) to catalog the 

exact composition of each and every process 
stream in the refinery; (2) maintain a 
refinery-wide sample analysis program; 

(3) assemble information to establish master 
production programs for each ensuing year. 

A 1% error in the analysis of a small portion of 
a refinery’s process-streams can cost far 

more in lost product value in a single year than 
the cost of a Consolidated Mass Spectrometer 
completely installed. 









Consolidated Engineering Analytical Mass Spectrometer 


analytical 
CORPORATION , The Consolidated Analytical Mass Spectrometer shown 
300 North Sierra Madre Villa, Pasadena 15, California instruments above is used extensively by leading refineries through- 
for science out the world for analytical research as well as process 
control. For complete information on this instrumert, 
write for Bulletin CEC-1800B- X15. 









Sales and Service through €E¢ INSTRUMENTS, INC., E 
a subsidiary with offices in: Pasadena, New York, and industry 
Chicago, Washington, D. C., Philadelphia, Dallas. 








E-50 To obtain more information on products advertised see page E-6) THE PETROLEUM ENGINEER, November, 1953 
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(t -t’), difference between wet and dry bulb temperatures deg. F 
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RELATIVE HUMIDITY AND PRESSURE OF SATURATED WATER VAPOR 



































1 2 3 
94 | 89 | 84 
95 | 89 | 84 
95 | 89 |. 85 
95 | 90 | 85 
95 | 90 | 85 
95 | 90 | 85 
95 | 90 | 86 
95 | 90 | 86 
95 | 90 | 86 
95 | 90 | 86 
95 | 91-| 86 
95 | 91 | 86 
95 | 91 | 87 
95 | 91 | 87 
95 | 91 | 87 
95 | 91 | 87 
95 | 91 | 87 
96 | 91 | 87 
96 | 91 | 87 
96 | 92] 88 
96 | 92 | 88 
96 | 92 | 88 
96 | 92 | 88 
96 | 92 | 88 
96 | 92 | 88 
96 | 92 | 88 
96 | 92 | 88 
96 | 92 | 89 
96 | 92 | 89 
96 | 92) 89 
96 | 93 | 8y 
96 | 93 | 89 
96 | 93 | 89 
96 | 93 | 89 
96 | 93 | 89 
96 | 93 | 90 
96 | 93 | 90 
96 | 93 | 90 
96 | 93 | 90 
96 | 93 | 90 
96 | 93 | 90 
97 | 93 | 90 
97 | 93 | 90 
97 | 93 | 90 
97 | 93 | 90 
97 | 93 | 90 
97 | 93 | 90 
97 | 94, 90 
97 | 94] 90 
97 | 94] 91 
97 | 94] 92 
97 | 94] 91 
97 | 94] 91 
97 | 04) 91 
97 | 94] 91 
97 | v4 | 91 
97 | 94] 91 
97 | 94] 91 
97 | 94) 91 
97 | 94 | 91 





4 5 6 7 8 9 | 10] 12] 12] 13 | 14) 15] 16) 17 
80 | 75 | 71 | 67 | 63 | 59 | 56 | 52] 49] 46) 43 | 41 | 38 | 36 
80 | 75 | 71 | 67 | 63 | 60 | 56 | 53 | 50 | 47 | 44 | 42 | 39 | 37 
80 | 76 | 72 | 68 | 64 | 60 | 57) 54] 51 | 48 | 45 | 42 | 40 | 37 
80 | 76 | 72 | 68 | 64] 61 | 57 | 54] 51 | 48 | 46 | 43] 40 | 38 
81 | 77 | 72 | 68 | 65 | 61 | 58 | 55 | 52] 49 | 46 | 44 | 41 | 39 
81 | 77 | 73 | 69 | 65 | 62 | 59 | 55 | 52 | 50 | 47 | 44] 42) 40 
81 | 77 | 73 | 69 | 66 | 62 | 59) 56! 53 | 50 | 47 | 45 | 42 | 40 
81 | 77 | 73 | 70 | 66 | 63 | 59} 56] 53 | 51 | 48 | 45 | 43 | 41 
82 | 77 | 74] 70 | 66 | 63 | 60] 57 | 54] 51 | 48 | 46 | 43) 41 
82 | 78 | 74 | 70 | 67 | 63 | 60 | 57 | 54 | 52 | 49 | 46 | 44 | 42 
82 | 78 | 74] 71 | 67 | 64] 61 | 58 | 55 | 52] 49) 47 | 45 | 42 
82 | 78 | 74] 71 | 68 | 64] 61 | 58 | 55 | 53 | 50 | 47 | 45 | 43 
82 | 78 | 75 | 71 | 68 | 65 | 61 | 59 | 56 | 53 | 50} 48 | 46) 43 
83 | 79 | 75 | 72 | 68 | 65 | 62} 59] 56 | 54/| 51 | 49 | 46) 44 
83 | 79 | 75 | 72 | 69 | 65 | 62 | 59] 5&7 | 54 | 52 | 49 47 | 45 
83 | 79 | 76 | 72 | 69 | 66 | 63 | 60 | 57 | 55 | 52 | 50] 47 | 45 
83 | 79 | 76 | 73 | 69 | 66 | 63 | 60 | 58 | 55 | 53 | 50 | 48 | 46 
83 | 80 | 76 | 73 | 70 | 67 | 64] 61 | 58 | 56 | 53 51 | 48) 46 
84 | 80 | 77 | 73 | 70 | 67 | 64] 61] 59 | 56] 54] 51 | 49) 47 
84 | 80 | 77 | 74 | 70 | 67 | 65 | 62 | 59 | 57 | 54] 52 | 50 | 47 
84 | 81 | 77 | 74] 71 | 68 | 65 | 62 | 60 | 57 | 55] 52] 50) 48 
84 | 81 | 77 | 74 | 71 | 68 | 65 | 63 | 60 | 57 | 55 | 53 | 50 | 48 
84 | 81 | 78 | .4 | 71 | 68 | 65 | 63 | 60 | 58 | 55 | 53 | 51 | 49 
85 | 81 | 78 | 75 | 72 | 69 | 66 | 63 | 60 | 58 | 56] 53 | 51) 49 
85 | 81 | 78 | 75 | 72 | 69 | 66 | 63 | 61 | 58 | 56 | 54] 52) SU 
85 | 81 | 78 | 75 | 72 | 69 | 66 | 64] 61 | 59 | 57 | 54] 52) 50 
85 | 82 | 78 | 75 | 72 | 69 | 67 | 64] 61 | 59 | 57 | 55 | 52 | 50 
85 | 82 | 79 | 75 | 73 | 70 | 67 | 64 | 62 | 59 | 57 | 55) 53 | 51 
85 | 82) 79 | 76 | 73 | 70 | 67 | 65 | 62 | 60 | 58 | 55} 53 | 51 
85 | 82 | 79 | 76 | 73 | 70 | 67 | 65 | 62 | 60 | 58 | 56] 53) 51 
86 | 82 | 79 | 76 | 73 | 70 | 68 | 65 | 63 | 60} 58 | 56 | 54 | 52 
86 | 82 | 79 | 76 | 74 | 71 | 68 | 66 | 63 | 61 | 59 | 56] 54 | 52 
86 | 83 | 80 | 77 | 74] 71 | 68 | 66 | 63 | 61 | 59 | 57 | 55 | 53 
86 | 83 | 80 | 77 | 74] 71 | 69 | 66 | 64] 61 | 59] 57 | 55 | 53 
86 | 83 | 80 | 77 | 74 | 72 | 69 | 66 | 64 | 62 | 60 | 57 | 55 | 53 
86 | 83 | 80 | 77 | 75 | 72) GY | 67 | 64] 62] 6U | 55 | 56) 54 
86 | 83 | 80 | 77 | 75 | 72 | 69 | 67 | 65 | 62 | 60 | 58 | 56 | 54 
86 | 83 | 80 | 78 | 75 | 72 | 70 | 67 | 65 | 63 | 60 | 58 | 56 | 54 
87 | 83 | 81 | 78 | 75 | 72 | 70 | 67 | 65 | 63 | 61] 58] 57 | 55 
87 | 84 | 81 | 78 | 75 | 73 | 70 | 68 | 65 | 63 | 61 | 59 | 57 | 56 
87 | 84] 81 | 78 | 75 | 73 | 70 | 68 | 66 | 63 | 61 | 59} 57 | 56 
87 | 84 | 81 | 78 | 76 | 73 | 71 | 68 | 66 | 64] 61 | 59 | 58 | 56 
87 | 84 | 81 | 78 | 76 | 73 | 71 | 68 | 66 | 64 | 62 | 60 | 58 | 57 
87 | 84 | 81 | 79 | 76 | 73 | 71 | 69 | 66 | 64 | 62] 60} 58 | 57 
87 | 84] 81 | 79 | 76 | 74] 71 | 69! 67 | 64 | 62 | 60) 58 | 57 
87 | 84 | 82] 79 | 76 | 74] 71 | 69 | 67 | 65 | 63 | 60 | 59 | 58 
87 | 85 | 82 | 79 | 77 | 74] 72 | 69 | 67 | 65 | 63 | 61 | 59 | 58 
87 | 85 | 82 | 79 | 77 | 74 | 72 | 70 | 67 | 65 | 63 | 61 | 59 | 58 
88 | 85 | 82 | 80 | 77 | 75 | 72 | 70] 68 | 65 | 63 | 61 |) 60) 59 
88 | 85 | 82 | 80 | 77 | 75 | 72 | 70 | 68 | 66 | 64 | 61 | 60 | 59 
88 | 85 | 82 | 80 | 77 | 75 | 72 | 70 | 68 | 66 | 64] 62) 60 | 59 
88 | 85 | 83 | 80 | 78 | 75 | 73 | 70 | 68 | 66 | 64 | 62 | 60 | 59 
98 | 85 | 8&3 | 80 | 78 | 75 | 73 | 71] 7 66 | 64] 62 | 61 60 
88 | 86 | 83 | 81 | 78 | 76 | 73 | 71 | 70 | 67 | 65 | 62) 61 | 60 
88 | 86 | 83 | 81] 78 | 76 | 73 | 71 | 70 | 67 | 65 | 63 | 61 | 60 
88 | 86 | 83 | 81] 78 | 76 | 73 | 71 | 70 | 67 | 65 | 63 |. 61 | 61 
88 | 86 | 83 | 81 | 79 | 76 | 74] 71 | 71 | 67 | 65 | 63 | 62 | 61 
88 | 86 | 84 | 81 | 79 | 76 | 74 | 72] 71 | 68 | 65 | 63 | 62) 61 
88 | 86 | 84 | 81 | 79 | 77 | 74) 72] 71 | 68 | 66 | 63 | 62 | 62 
88 | 86 | 84 | 82 | 79 | 77 | 74] 72 71 | 68 | 66 | 64 | 63 | 62 
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34 
34 
35 
36 
37 


37 
38 
38 
39 
40 


40 
41 


42 
42 


43 
44 
44 
45 
45 


48 
48 
49 
49 
49 


50 
50 
51 
51 
51 


52 
52 
52 
53 
53 


54 
54 
54 
54 


55 
55 
55 
56 
56 


56 
57 
57 
57 
58 


58 
58 
59 
59 














19 | 20 
31 | 29 
32 | 30 
33 | 31 
34 | 32 
34 | 32 
35 | 33 
36 | 34 
36 | 34 
37 | 35 
38 | 36 
39 | 36 
39 | 37 
40 | 37 
40 | 38 
41 | 39 
42 | 39 
42 | 40 
43 ; 
43 | 41 
44 | 42 
44 | 42 
44 | 43 
45 43 
45 | 43 
46 44 
46 | 44 
46 | 45 
47 | 45 
47 | 45 
48 | 46 
| 
as | 46 
48 | 47 
49 a 
49 | 47 
50 | 48 
50 | 4s 
50 | 49 
51 |; 49 
51 | 49 
52 | 50 
52 | 50 
52 | 50 
53 | 51 
53 | 51 
53 | 5} 
53 | 51 
54 | 52 
54 | 52 
54 | 52 
55 | 53 
55 | 53 
58 | 53 
55 53 
86 | 54 
56 | 54 
| 
56 | 54 
87 | 54 
57 | 5 
57 | 55 
57 | 55 
| 





———— 
- 
Pressure of saturated vapor 
Wet bulb reading 
deg F 
in. of Hg ib per sq. in 
60 0.52142 0.2561 
61 - 54035 . 2654 
62 .55970 : .2749 
63 . 57985 .2848 
64 60042 -2949 
65 0.62179 0.3054 
66 . 64378 .3162 
67 - 66638 .3273 
68 - 68980 . 3388 
69 - 71382 .3506 
70 0.73866 0.3628 
71 - 76431 . 3754 
72 . 79058 . 3883 
73 - 81766 .4016 
74 84555 .4153 
75 0.87448 0.4295 
76 - 90398 .4440 
77 - 93452 . 4590 
78 - 96588 .4744 
79 -99825 4903 
80 1.0316 0.5067 
81 1.0661 . 5236 
82 1.1013 . 5409 
83 1.1377 . 5588 
84 1.1752 5772 
85 1.2135 0.5960 
86 1.2527 - 6153 
87 1.2933 6352 
88 1.3346 -6555 
89 1.3774 -6765 
80 1.4211 0.6980 
91 1. 4661 .7201 
92 1.5125 . 7429 
93 1.5600 - 7662 
04 1.6088 _ 7902 
95 1.659) 0.8149 
96 1.7108 . 8403 
97 1.7638 . 8663 
98 1.8181 . 8930 
99 1.8741 . 9205 
100 1.9316 0.9487 
101 1.9904 .9776 
102 2.0507 1.007 
103 2.1128 1.038 
104 2.1763 1.069 
105 2.2414 1.101 
106 2.3084 1.134 
107 2.3770 1.168 
108 2.4473 1.202 
109 2.5196 1.238 
110 2.5939 1.274 
111 2.6692 1.311 
112 2.7486 1.350 
113 2.8280 1.389 
114 2.9094 1. 429 
115 2.9929 1.470 
116 3.0784 1.512 
| 117 3.1660 1.555 
| 118 3.2576 1.600 
| 119 3.3492 1 645 





{This table may be filed under P 207. if preferred. See sheet 1 for explanatory notes. 
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LAUGH with BARNEY 


—e— <— Pe <P «<< —‘iOC 


“Daddy, what is heredity?” 

“Heredity, my boy, is what a man 
believes in until his son begins to act 
like a fool.” 

ww KY 

A guest handed the hotel manager 
a bouquet of flowers. “It’s for the 
‘phone girls,” he said. 

Pleased, the manager said: “Thank 
you, sir, thank you, sir. I know they 
will appreciate the compliment.” 

“Compliment,” roared the guest. “I 
thought they all had died.” 

ww WwW 


Mrs. Newlyrich secured the services 
of a colored maid. After several days 
she noticed that the maid was taking 
home all the grapefruit skins. “Ruby,” 
she said, “surely you don’t eat those 
peelings?” 


“No, ma’am,” responded Ruby, “I 


takes "em home because they sho do 
make my garbage look stylish.” 
x = R 
First soldier, regarding a group of 
girls with an exaggerated account of 
his part in capturing a small town: 
“Then an explosion tore up the main 
street.” 
Girls in unison: 
what did you do?” 
Second soldier, standing by: “He 
tore up a side street.” 
“www 
A bathing suit is a garment that has 
been cut down to see level.—Philnews. 


“Goodness! And 


Joe saw the train but didn’t stop, 
So they dragged his car off to the 
shop. 
And there, in just a week or two, 
The car came out as good as new. 
But though they’ve hunted high and 
low 
There are no extra parts for Joe. 
z ® ® 


A farmer, visiting his son at the uni- 
versity, took the boy downtown to 
have his photograph taken. The pho- 
tographer suggested that the son stand 
with his hand on his father’s shoulder. 
“It would be more appropriate,” re- 
plied the father, “if he stood with his 
hand in my pocket!” 

&. Ww 

“Just fancy,” said the adoring moth- 
er, he’s only seventeen months old and 
he’s been walking for nearly nine 
months!” 

“Really?” said the visitor wearily. 
“Don’t you think it’s about time he sat 
down?” 

www 

The doctor rushed out of his study. 
“Get my kit at once!” he shouted. 

“Why, Dad,” asked the daughter, 
“what’s the matter?” 

“Some fellow just phoned he can’t 
live five minutes without me,” gasped 
the doctor, reaching for his hat. 

His daughter breathed a sigh of re- 
lief. “Just a moment,” she said quietly, 
“I think that call was for me.” 


























"It's oil, LANE-WELLS on the job” 





E-52 


To obtain more information on products advertised see page E-61 
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" Saxes. 


A man was reading a pi=pared ad 
dress to a meeting of indus‘. ‘alists and 
he swung into his speech: 

“The average businessm: .: is tire 
He has worked long and ‘jligent in 
difficult times and he is we cry, He 
physically and mentally exh: usted, But 
he isn’t nearly as tired as the girls why 
have to type all this hogwas.).” 

There came a long tense p..use whi} 
a delighted audience began ‘to yelp it 
appreciation. The speaker stared at his 
script in unbelief. 

“Why,” he blurted at last, 
wrote anything like that!” 


wew 
































“T never 




















Two inmates were conversing jp 
their padded cell. I’ve just decided to 
buy all the diamond and emeral 
mines in the world,” said one. 

The second gent considered this for 
a few moments and then murmured 
softly,. “Don’t know as I care to sell,” 


x & & 











Vacations are easy to plan: the boss 
tells you when and the wife tells you 
where.—Anon. 







Political economy: Two words tha 
should be divorced on the grounds oj 
incompatability. — Air Conditioning 
Refrigeration News. 







Russian speeches aren’t copyrighted, 
but every one bears a tirade mark— 
Wall Street Journal. 


AS “A 






Few things are so embarrassing as 
watching your boss do what you just 
said couldn’t be done. 


A & 







In one of her exotic moments a fa- 
mous dancer wrote to the late George 
Bernard Shaw and suggested that the 
two favor humanity with an incompar- 
able offspring, saying: 

“What a contribution to the human 
race we could make with a child who 
possessed your brain and my body.” 

To which Shaw replied: 

“Have you ever thought of the ca- 
tastrophe should that child happen to 
possess your brain and my body.” 




















NS 





A lady, somewhat embarrassed by 
the unexpected gift of an alligator, 
placed it in the bathtub’ temporarily 
before rushing out to keep an engage- 
ment. When she returned she found 
this note from her maid: “Sorry. Ise 
quit you-all. I doan want to work in 
a house where they’s a alligator. I'd a- 
tole you but I didn’t think the question 
would ever come up.” 


w YW 


A bargain is usually something you 
cannot use at a price you cannot resist. 


—Man’s Shop. 


A 
Ww 





ww 






Happiness is that peculiar sensation 
you acquire when you are too busy to 5e 
miserable —Mutual Moments. 
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O/L and GAS TRADE NEWS 
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EMPLOYEES from the Venezuelan offices of Socony-Vacuum inspect above 
machine for making valve stems while on a tour of the Houston plant of 
Mission Manufacturing Company recently. In the group are Villa Mizar, who 
is looking at a finished valve stem; Ignacio Romero; R. N. Ross of 
Magnolia, Houston; Arvo Ceepo of Mission, who designed the machine; Ted 
Fullinwider, Mission; Narcisco Rangel, Rafal Fraile, and George Kendall. 


EMSCO to Market Ball 
Bearing Swivel Fittings 

In a trend to wider diversification of 
the Emsco line of oil field and related 
products, the addition of a swivel fit- 
ting department has been announced 
by William T. Powell, president of 
Emsco Manufacturing Company. 
Emsco has acquired the swivel fitting 
business of the Rasmussen Manufac- 
turing Company of Hollydale, Cali- 
fornia. Heading up the swivel fitting 
sales program will be E. R. (Pop) At- 
kins, long known in oil. 
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NATIONAL SUPPLY’S IPE display being moved from the Oil 
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Bethlehem Opens Store 
At Whitesboro, Texas 


Bethlehem Supply Company an- 
nounces opening of its latest modern 
supply store at Whitesboro, Texas. The 
store is at 415 North Union in the city 
of Whitesboro, Texas, on State High- 
way No. 10. 

The new store is under the super- 
vision of W. E. Stephenson, district 
manager at Wichita Falls, Texas. C. W. 
Nichols, formerly field representative 
at the Odessa, Texas, store, is the new 
store manager. 
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Aerovent Opens New Building 


Aerovent Fan Company, Inc., has 
announced the opening of its new gen 
eral office building at 700 East Ash 
Street, Piqua, Ohio. The building 
proper includes 12 offices, a director’s 
room, file room, drafting room, rest 
rooms, ladies lounge, and a combina 
tion supply room and kitchen, eac! 
completely fireproof and soundproof 
Coffee will be served from the kitche 
daily at 10 and 2:30 to all guests 


Branch Store Opened 


The Continental Supply Company 
has opened a new branch store in Vix 
toria, Texas, which houses both stor« 
and warehouse. G. K. Ashmead, fo! 
merly of the Alice, Texas, store 
branch manager, and will be operated 
under the supervision of N. D. Lan« 


IPE Display Moved 


The answer to a question that baffled 
visitors to the International Petroleum 
Exposition last May—could the 140-ft 
drilling mast, in the center of Natio: 
Supply Company’s Rotorama, be 
moved without damaging the buildi: 
has been reached. 

The solution worked out by Joh: 
Eaton, engineer for Lee C. Moc 
Corporation, was to erect an 
frame, 45-ft high, inside the cente 
the doughnut-shaped building. Wire 
rope was fed through pulleys at the top 
of the “A” frame and fastened to the 

* mast. The mast was hinged 25 ft abo 
the ground. A second “A” frame \ 
erected to one side of the Rotoram: 
Wire rope was played out slowly and 
top portion of the mast was lowered, 
until it rested on second “A” frame 
tom portion was removed in sectio! 


eral manager of YPF, Argentina oil concern, J. B. O’Connor, 
executive vice president, Dresser Industries, Inc., and Dr. Pedro 


Show grounds in Tulsa, Oklahoma. Right: SITE of drilling opera- 
tions in the new Salta field in Argentina near the Bolivian border. 
Visitors to the operations are Ing. Juan B. Siri, president and gen- 
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S. Daneri, Undersecretary of Industry and Commerce. Picture was 
made during O’Connor’s recent visit to Argentina. 





Trade News 





Du Pont Speaks on 
United States Defense 


A potential enemy of the United 
States could weaken this nation far 
more effectively by striking subtly at 
American technology than he could by 
physical sabotage, Henry B. du Pont, 
a vice president of the Du Pont Com- 
pany said in North Carolina recently. 

He addressed the annual dinner of 
the Chamber of Commerce at Kinston. 

Speaking on “Blueprint for Dis- 
aster,” du Pont said the United States 
is more vulnerable to “economic sabo- 
tage” than it is to hostile action. An 
enemy’s best tactics, he said, would be 
to prey upon the “misunderstandings 
and misapprehensions of our people 
and trick them into acting against their 
own country’s best interest.” 


New Canadian Office Open 


American Manufacturing Company 
of Texas has announced the opening of 
a new branch office in Canada at 616 
Lancaster Building, Calgary, Alberta. 
M. A. (Hoot) Priester has been ap- 
pointed sales representative for Can- 
ada and will be in charge of this office. 
Priester joined the American Manufac- 
turing Company of Texas as a me- 
chanic in 1942. 


Guiberson Holds Meeting 


The Guiberson Corporation held a 
general sales meeting at the plant in 
Dallas with more than 45 sales repre- 
sentatives and executives of the corpo- 
ration attending recently. Keynoting 
the meeting, Gordon G. Guiberson, 
president announced, “We are pleased 
with our sales progress for the first 
part of the year. The upturn in drilling 
and production activity leads us to ex- 
pect this increase to continue during 
the rest of 1953.” 


GUIBERSON EMPLOYEES attending general sales meeting are: 
Front row, J. P. Killingsworth, C. B. Alexander, M. W. Breed- 
love, H. S. Zane, Jr., A. P. Smith, W. R. Guiberson, G. G. Guiber- 
son, L. E. Vessels, R. Z. Mendenhall, Pat Sullivan. Second row, 
W. D. Watson, C. A. Teel, S. D. Beckley, E. C. Trott. E. E. Em- 
bury, O. A. Hess, C. L. Forcum, D. B. Carver, W. V. Phillips, D. 
L. Frv. P. L. Brown. R. L. Lindsay. Third row, R. J. Foreman, L. 


Sargent Establishes 
Mid-Continent Stores 


Sargent Engineering Corporation 
has established its own sales and service 
field stores in fifteen Mid-Continent 
producing areas. George L. Sargent, 
director of oil well pump sales made 
the announcement. 


M-H Opens New Dallas Office 


A new 13,000-sq ft sales office and 
warehouse has been opened in Dallas, 
Texas, by the Minneapolis-Honeywell 
Regulator Company. It will also be 
headquarters for Honeywell’s branch 
sales office serving northern Texas and 
northern Louisiana. Fred C. Brandt 
is Honeywell’s regional manager. 


Lane Wells Offices Opened 


Lane-Wells Canadian Company has 
opened a new sales office in Regina, 
Saskatchewan, Canada. Ray E. Ben- 
jamin, well known geologist is in 
charge of the office, at 1913 South 
Railway Street. 

Lane-Wells also has opened a new 
branch location at Newcastle, Wyo- 
ming. Lynn W. Day is in charge. 


Sales Office Set Up 


Harold D. Skyrm, vice president, 
General American Transportation Cor- 
poration, of Chicago, has announced 
opening of a Southern California sales 
office for the company’s plate and 
welding division and the appointment 
of Ben King Duffy as district sales 
manager. The new office is in the Stat- 
ler Center, 900 Wilshire Boulevard, 
Los Angeles. Skyrm also announced 
that a field erection shop is being con- 
structed at Colton, California, to facili- 


_ tate erection of Wiggins floating roofs 


and Wiggins conservation structures 
throughout the territory. 
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Bush Speaks to 
Dallas Civic Leaders 


The Eisenhower administration j, 
well on the road to a return to cop. 
stitutional government, Senator Pres. 
cott S. Bush, of Connecticut, told some 
180 Dallas business and civic leader 
recently. Speaking at a luncheon in the 


Sati 


SENATOR BUSH, right, was presented a 
testimonial parchment in appreciation of 
his services as a former director of 
Dresser, by H. N. Mallon, president. 


Baker Hotel Terrace Room, the visit- 
ing senator cited the president’s atti- 
tude on the tidelands issue as an ex- 
ample of his determination to decen- 
tralize federal government powers. 

Bush directly or indirectly credited 
the present administration with three 
other “events” favorable to the nation’s 
welfare. The tide of the cold war has 
turned in our favor, he believed. “We 
are fast recapturing control of the fed- 
eral budget,” he said. 





T. Ferguson, W. R. Forcum, C. E. Lance, F. H. Bronaugh, Frank 
Bridwell, P. P. Kizis, D. E. Ritchie, J. T. Anderson, H. M. Cherry, 
R. A. Day. Fourth row, B. M. Matthews, W. F. Meier, A. E. 
Brummett, R. L. McAdams, C. E. Winders, J. R. McManus, H. H. 
Louden, A. M. Alexander, L. E. Brookover, R. W. Lindsay, Jr., 
D. L. McGill. The meeting was held in the Dallas plant, where 
more than 45 sales representatives and executives attended. 
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H. G. Bentson 


> F. C. “Bud” Hilker, public relations 
and advertising manager for the East- 
man Oil Well Survey Company at Den- 
ver, Colorado, was elected national 
president of the Society of Associated 
Industrial Editors at the organization’s 
convention held in Omaha, recently. 
Hilker, who has been with Eastman 
since 1948, is publications director for 
the company. 


F. C. Hilker 


> Hal G. Bentson has been promoted 
to newly created position of chief sales 
engineer for Security Engineering Di- 
vision, Whittier, California. Bentson 
was formerly assistant chief engineer 
for the company. In his new position, 
he will devote a major share of his 
time assisting oil companies and drill- 
ing contractors in solving production 
problems. 


> Robert L. McAlister and John T. 
Heffernan have been appointed to the 
sales staff of the American Meter Com- 










Messinger Whitley 

> Hal Messinger has. been named Cali- 
fornia district sales manager for Baash- 
Ross Tool Company. Messinger has 
operated for a number of years as 
Baash-Ross sales representative in the 
Los Angeles Basin area, Ventura and 
San Joaquin Valley. 

Harold Whitely has been named to 
the sales operations of Baash-Ross’ 
Odessa-Midland organization. Whitely 
is familiar with field operations in this 
area, having worked in the West Texas 
fields with several drilling contractors 
for a number of years, as well as in 
sales and service for oil tool supply or- 
ganizations. He will make his head- 
quarters in the Odessa offices. 


> C. J. Jump has recently been named 
by Republic Supply as district mana- 
ger of the Rocky Mountain area and 


TRADE PERSONALS 


August 
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pany. McAlister was graduated from 
Eastern Illinois State Teachers College 
and Rose Polytechnic Institute. Prior 
to joining American Meter he was a 
chemist and assistant supervisor for 
Natural Gas Pipeline Company of 
America. Heffernan was graduated 
from Iowa State College, and the Uni- 
versity of Washington. 


> Luther Evans, formerly in charge of 
industrial relations for The Dow 
Chemical Company’s Texas division, 
has been appointed to the newly 
created position of director of indus- 
trial relations for all Dow operations. 
His headquarters are in Midland. 


> C. L. Holbert and Rex D. Cross 
have been appointed to new positions 
with Johnston Pump Company of 
Pasadena, California. Holbert, for- 
merly. vice president-treasurer, moves 
up to vice president-general manager. 

Cross will be national sales manager. 


> Fred W. Stakelbeck has been named 
to the post of executive vice president 
of The Sharples Corporation. Stakel- 
beck joined the company in 1934. 


> Delpha L. Anderson, assistant sales 
manager of Vickers Petroleum Com- 
pany, Inc., has been named to the 
position of sales manager of the com- 
pany. Anderson in 1948, joined the 
sales staff at Vickers and was promoted 
in 1951 to assistant sales manager. 


Jump 


will locate his office in Denver, Colo- 
rado. Jump will reside in Denver, and 
in addition to his duties as district 
manager of the new area, he will be in 
charge of city sales. 

Alex L. August has been appointed 
district manager of the Shreveport dis- 
trict of Republic Supply Company. 
He succeeds W. M. Haynes who has 
resigned. August joined Republic 
Supply at Corpus Christi, Texas, in 
1949. 


> Joe Viator has been appointed 
WECO sales representative in South- 
ern Arkansas, East Texas, and South- 
ern Louisiana, for Well Equipment 
Manufacturing Corporation. He will 
make his headquarters in Shreveport, 
Louisiana. Viator was formerly with 
Bethlehem Supply Company. 





Viator 





> Val R. Wittich, Jr., has been named 
exclusive export representative for Oil 
Metering and Proc 
essing Equipment 
Corporation, Ve! 
non Smith, presi 
dent of Oil Meter 
ing, has announced 
Wittich, whose of 
fices are at 30 
Rockefeller Plaza 
New York City, 
has been represent 
_ ing manufacturers 
Val K. Witnen, Jr. of drilling, produc 
tion, refining equipment since 1926 





> H. W. Bierman has been named 


sales engineer for Edward Valves, Inc 
in Oklahoma and parts of Missouri 
Kansas, Arkansas, and Texas. Bierman 
formerly at the Edward home office 
will make his headquarters at the 
Rockwell Manufacturing Company of 
fices in Tulsa, Oklahoma. 


> M. R. Wingard has been named 
sales engineer of the Chemica! Plants 
Division of Blaw-Knox Company 
Wingard will be at the Western Head 
quarters in Tulsa, Oklahoma. 


> Jerry Hutchison has joined the 
tubular sales division of The Con 
tinental Supply Company. He will 
specialize in fibercast and plastic pipe 
sales. Hutchison will work out of Tulsa 
Oklahoma. 


> L. C. Rhoads, sales manager, Her 

cules Tool Company of Tulsa, has re- 
turned from an extended business’ trip 
throughout Colorado, Wyoming, Né 

braska, and the Dakotas. 





Harris Leamon 


> Jack W. Harris has been named sales 
engineer by Beaumont Iron Works 
Company in charge of valve sales fo! 
process industries, and general indus- 
trial applications. Valves will be mar- 
keted by Beaumont and Alco offices 

Harris’ extensive background in the 
design and sales of specialized valves 
with Cameron Iron Works, Inc., as 
well as his experience with Gulf Re- 
fining, J.S. Abercrombie Company and 
Harrison Oil equip him for this work 
He is a graduate of Rice Institute. His 
office will be in the general sales office 
of Beaumont Iron Works in Houston, 
Texas. 


> Ben F. Leaman, Jr., has been ap- 
pointed ¢ales manager of the new sound 
control products sales division of 
Owens-Corning Fiberglas Corporation 
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EFFICIENCY 
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Two Clark 5000 BHP Centrifugal 
Pipeline Compressors installed at 
the Cornudas, Texas station of El 
Paso Natural Gas Company. Note 
the accessibility and simplified 
piping made possible by the 
straight-thru design. Six other 
Clark Centrifugals and 107 Clark 
**Right Angles” and “Big Angles" 
are used at other El Paso com- 
pressor stations. 


To obta:.. more information on products advertised see page E-61 THE PETROLEUM ENGINEER, November, 
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N70 SPARES 


Guaranteed efficiencies exceeded by the 


8 Clark Centrifugal Pipeline Compressors in 


El Paso Natural Gas Company’s main line stations 


It’s a fact: The eight Clark Single Seal Centrif- 
ugal Pipeline Compressors being operated by 
El Paso Natural Gas Company at Cornudas, 
Texas and three other stations are among the 
most efficient compressors ever built! 

Again, the intensive Clark research and de- 
velopment program has paid off. Not only have 
the latest hydraulic and mechanical engineering 
principles been incorporated in the casing design, 
but these principles were first thoroughly proved 
in the shop under full-load field conditions by 
use of a closed loop test. 

Of equal importance is the development of the 
Clark Balanced Flo Impeller which provides the 
greatest possible thru-put of gas with minimum 
power consumption. 

Designed and tested to operate at higher than 
current working pressures, these Clark Centrif- 


PRECISION BY THE TON 








ugal Pipeline Compressors can easily and 
efficiently handle future requirements with rela- 
tively simple internal modification. The extra 
rugged casing is built to take it! 

Clark Centrifugal Pipeline Compressors — 
electric motor, gas and steam turbine driven — 
are today operating on many of the nation’s 
largest pipelines. 

Whatever your compressor problems— 
whether they involve centrifugal or reciprocating 
types — consult Clark for the unbiased answer. 
Clark builds all types. 


CLARK BROS. CO. ¢ OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


e111; @ compressors 


MOTOR DRIVEN @ GAS, STEAM OR DIESEL ENGINE DRIVEN © CENTRIFUGAL @ AXIAL FLOW 


© 1953, Clark Bros. Co., Division of Dresser Operations, I 


To obtain more information on products advertised see page E-61 E-57 






























































































































































































































Almost all manufacturers 


of cooling equipment specify 







Aeromaster Fans 
for better service 2 ways! 


Cooling towers, air coolers, cooling 
and condensing units—whatever 
your installation, Aeromaster Fans 
ive you more cooling at lower cost! 
he reason is Aeromaster’s unique 
two-way service. 


1. Operating Service 
In operation, Aeromaster Fans serve 
you efficiently because they are 
adapted from high-speed aircraft 
propellers, with adjustable blade 
pitch, and require less horsepower 
to operate. They serve you longer, 
thanks to improved anti-flutter per- 
formance and exclusive Aero- 
loid blade coating—protection 
from mild acids and alkalies, 


abrasion, and weather conditions. 
Aeromaster Fans are fully guaran- 
teed . . . available in 5 to 24 ft. dia- 
meters, with 4, 6, or 8 blades per fan 
—capacities up to 1,000,000 cfm. 


2. Maintenance Service 
Famous Koppers engineering serv- 
ice is available for special installa- 
tions, and large installations are 
Koppers-inspected to insure satis- 
factory performance. In addition, 
Aeromaster sales engineers are lo- 
cated in principal cities to assure 
prompt and efficient service. For 

original equipment or replace- 

ment, specify Aeromaster Fans 
for better service two ways! 


METAL PRODUCTS DIVISION » KOPPERS COMPANY, INC. « BALTIMORE, MD. This Koppers Divi- 
sion also supplies industry with Fast’s Couplings, American Hammered Industrial Piston and Sealing Rings, 


Koppers-Elex Electrostatic Precipitators and Gas Apparatus. 


KOPPERS COMPANY, INC., Aeromaster Fans 


Gentlemen: Please send me detailed information on Aeromaster Fans for 


To obtain more information on products advertised see page E-61 


Engineered Products Sold with Service 


© 321 Scott St., Baltimore 3, Md. 


Soleil (name and type of equipment to be cooled) 


| 
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Trade Personals 





> Frank Kelso and John Taium have 
been appointed Oklahoma and Weg 
Texas service engineers for the Martip. 
Decker Corporation and will be in Qj. 


F. Kelso 





J. Tatum 


lahoma City and Odessa respectively, 
Kelso, a UCLA graduate, is being trans. 
ferred to the Oklahoma area after 
year’s service with Martin-Decker Cor. 
poration at Odessa. In his new duties he 
will be working with E. M. “Mut” 
Donovan, Mid-Continent sales engineer 
with headquarters at Oklahoma City. 


> George F. Klein, Jr., has assumed 
his duties as chief engineer for Me- 
chanical Design, Inc., affiliate of Re- 
finery Engineering Company. Klein, 
a graduate of the University of Mis- 
souri, received his Bachelor of Science 
degree in chemical engineering in 1938. 


> Douglas Edward Daffin, service op- 
erations manager of Otis Pressure Con- 
trol, Dallas, is in the rich Middle East 
oil fields helping American oil com- 
panies with production problems. Daf- 
fin is assisting Arabian-American Oil 
Company of Saudi Arabia in the serv- 
icing of Otis equipment in the Abquigq 
field. He will then go to Kuwait to aid 
the Kuwait Oil Company (Ltd.) along 
similar lines. 


> E. W. “Al” Forrow has been named 
Kobe’s manager of perforated sales ac- 
cording to L. T. Wold, vice president 
and general manager of Kobe Inc. di- 
vision of Dresser Equipment. 

In his new position with Kobe, For- 
row will have headquarters at the com- 
pany’s perforating plant, Long Beach, 
California. 


> Jack C. Bever has been named dis- 
trict representative for The Frank G. 
Hough Company. He will operate in 
the sales district comprising the Dis- 
trict of Columbia, Maryland, Virginia, 
West Virginia, and the Carolinas. 
Dwain Richey, another district repre- 
sentative, will travel in Arkansas, 
Louisiana, Oklahoma, Texas, and New 
Mexico. 


> O. L. “Tony” Seachris was recently 
named sales manager of Acme Tool 
Company. Seachris has many years of 
oil field experience behind him, having 
spent 15 years as a driller and tool 
pusher, plus another 6 years as a fish- 
ing tool operator in Oklahoma, Kan- 
sas and North Texas. Outside of his 
years as an independent operator, most 
of his experience has been with Acme. 
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C. Lovejoy, Jr., advertising 
man and sales analyst, has joined the 
staff of Darwin H. Clark Company, 
tos Angeles indystrial advertising 
agency. Lovejoy was affiliated with 
Baroid Sales Division of National Lead 
Company in both Los Angeles and 
Houston—for five years as assistant 
advertising manager and for one year 
as head of the sales statistical analysis 
research department which he or- 
ganized. 


» Norman E. Hathaway, sales mana- 

r of the industrial chemicals depart- 
ment of The Davison Chemical Corpo- 
ration, has been granted a six months’ 
leave of absence by the company to 
serve as director of the chemicals and 
rubber division of the chemical, rub- 
ber, and forest products bureau in the 
successor agency to the National Pro- 
duction Authority. In his absence from 
Davison, his duties there will be as- 
sumed by David P. Barrett, assistant 
sales manager of the industrial chemi- 
cals department. 


> Roy C. Stringfellow is new district 
manager of the Shreveport, Louisiana, 
district for Magnet Cove Barium Cor- 
poration. He was formerly a field serv- 
ice engineer for Magcobar in this area. 
He attended Centenary College. 

New manager of Regina, Saskatche- 
wan, district is Harold A. Fogarty, who 
was a former field service engineer. He 
attended the University of Oklahoma. 
James E. Carlton will manage the 
Laurel, Mississippi, district. He is a 
graduate of Texas A. & M. Thomas L. 
Cox has been named to manage the 
northern Oklahoma district with head- 
quarters at Enid. He is a graduate of 
Oklahoma City University. The south- 
ern Oklahoma district will be man- 
aged by Cleron L. Henderson. His 
headquarters will be in Ardmore. He 
is a graduate of Oklahoma A. & M. 


> Howard C. Shireman has _ been 
named assistant sales manager for 
Merla Tool Corporation. This appoint- 
ment is a newly created position of 
Merla Tool with headquarters in Dal- 
las, Texas. Shireman has been associ- 
ated for the past 19 years with Na- 
tional Supply Company, Welex Jet, 
and Dia-Log. 


> J. F. Catalane has been named sales 
manager of the P&H small excavator 
division, Harnischfeger Corporation. 
Catalane succeeds F. C. Edwards, re- 
cently appointed general manager of 
the P&H diesel division, at Crystal 
Lake, Illinois. 

Robert P. Jones will assume the 
duties of assistant sales manager of the 
small excavator division. Jones has 
previously been with P&H in a sales 
development capacity. 


> William L. Whitcomb has been ap- 
pointed assistant to the director of ad- 
vertising of Glass Fibers, Inc. In his 
new capacity, Whitcomb will super- 
vise the merchandising material, in- 
quiry, photographic, and advertising 
budget sections. 
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Trade Personals 


> R. E. Bansemer, assistant sales 
manager at Koehring Company has 
been named sales manager for Parsons 
and M. O. Messenger, sales manager 
at Parsons Company’s Iowa plant, has 
moved to Milwaukee to take over the 
assistant sales manager’s duties in the 
parent company. 





> Thomas R. McIntyre of Calgary, 
Alberta, will represent Hercules Tool 
Company in the Provinces of Alberta 
and Saskatchewan, Canada. W. W. 
Coonrod of Great Bend has been ap- 
pointed field representative in the state 
of Kansas, and A. D. Eastham in the 
Texas Panhandle area. 


> John T. Young has been named sales 
representative for the Western Division 
of Canadian Meter Company, Ltd., 
Canadian division of American Meter 
Company. As a member of the West- 
ern Division of Canadian Meter Com- 
pany, Young will be closely associated 
with Frank Barchard. 


> V. J. (Mike) Mercier and R. N. 
(Dick) Brammer have joined the staff 
of The Western Company, technical 
oil well servicing company with gen- 
eral offices in Midland, Texas. Mercier 
has been assigned to the Odessa area. 


> Mike Smith, with Cardinal Chemi- 
cal, Inc., as treating engineer at Level- 
land, Texas, since 1952, is transferred 
to the Cardinal station at Hobbs, New 
Mexico, as manager. Eddie Freund, 
treating engineer is also transferred to 
Hobbs, from Odessa, where he has 
been treating engineer since June. M. 
W. “Pat” Sharp was added to the 
Hobbs staff as treating engineer. 

Jim Ormond, Odessa station mana- 
ger since 1952, is promoted to develop- 
ment engineer. Ormond originally 
joined Cardinal in 1952. G. W. Rad- 
ney, with Cardinal since 1949, re- 
places Ormond. 

J. T. “Sonny” Mobley, truck driver 
at the Odessa station since June is 
promoted to treating engineer. 

Joe Overton has been added to the 
staff as treating engineer. 


> William Kerin, Jr., Franklin Supply 
Company, formerly district sales mana- 
ger at Mt. Pleasant, Michigan, has been 
transferred to Oklahoma City in the 
same capacity. Charles Armstrong, 
salesman at Casper, Wyoming, has been 
transferred to Mount Pleasant as dis- 
trict sales manager. Frank A. North- 
way has been transferred from Tulsa, 
Oklahoma, to Dallas, Texas. 

Lee Croger, formerly store manager 
at Grayville, Illinois, assumes manager- 
ship of the East Chicago, Indiana, store. 
Wendell Kalck has been promoted from 
the tubular department of the general 
office to sales at Grayville, Illinois. 

Frank Dorney, recently released by 
PAD in Washington, assumes the job 
of salesman at Tulsa. Don Davis has 
been transferred from his sales duties 
in Grayville, to Casper, Wyoming. Jack 
Connell has been promoted from the 
purchasing department to store manager 
at Casper, Wyoming. 
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HOW TO ELIMINATE 


JOINT PREPARATION 
AND CUT COSTS 


SING high current densities of Manual 

Lincolnweld, 100% butt welds in 
34” square edged plates are now made 
with single pass welds from each side. 
Costly manhours and expense for bevel- 
ling plates can be eliminated to speed 
fabrication and lower shop costs. 


Exceptionally deep penetration attained 
with Manual Lincolnweld’s “hidden-arc’”’ 
welding comes from concentrating up 
to 600 amps on a small diameter (%1") 
electrode. Compared with hand welding 
with coated electrodes, this current con- 
centration approximates 10,000 amps 
on a 14” rod. 


And here are other important cost- 
saving benefits. With Lincoln’s ‘“‘hidden- 
arc” welding, welds are of X-ray quality, 
are made 2 to 4 times faster, require little 
if any cleaning. And welding is simpler. 
The electrode is fed automatically main- 
taining a pre-set arc length throughout 
the weld. Versatile for a wide range of 
work, Manual Lincolnweld’s gun can 
be hand operated (Fig. 1) or held in ex- 
tremely simple fixtures (Fig. 2) to pro- 
vide all the benefits of “hidden-arc’”’ 
welding, yet retaining the advantages of 
manual operation. 





Fig. 1. Hand Operation—Completes inside weld in 
one pass to fabricate pressure vessel using Manual 
Lincolnweld’s high-density ““‘hidden-arc’ welding. 
Welding speed is 17” per minute. 





Fig. 2. Fixture Mounted—Manua! Lincolnweld saves 
30% indirect labor alone in fabrication of pipe fittings. 
Photo courtesy Flori Pipe Company, St. Louis, Mo. 


Send for latest welding procedures 


Welding Speeds and Procedures with Manual 
Lincolnweld are available in Bulletin 1303, avail- 
able by writing on your letterhead to Dept. 2811, 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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Get a SERVICE CHECK NOW 
TO BE SURE YOUR EMULSION-BREAKING 
IS RIGHT FOR 41 7) ™ 
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"THIS Visco-ad is looking for NEW BUSINESS... TB ites | 
Visco users are ready for efficient emulsion- 

breaking this winter. And you too, can be secure for 

all weather by asking for a Visco Service Check NOW. 

No obligation to you...Yet an excellent chance for 

permanent freedom from emulsion-breaking worries. 


Write today— or phone Houston, CAPITOL 7300, 
collect, for fast action! 


VISCO PRODUCTS COMPANY 
INCORPORATED 
City National Bank Building * Houston 2, Texas 


a 
LOE. CONSISTENTLY EFFICIENT 


DEHYDRATING AND DESALTING CHEMICALS 
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New Machinery and Supplies 


Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card 


(A) COUPLING FOR PIPE 


The “Gruvajoint” is a new light- 
weight coupling for grooved pipe sys- 
tems designed and produced by Gustin- 
Bacon Manufacturing Company. 
Gruvajoints are specifically designed 
to save time, weight, freight, and space 
incoupling grooved pipe systems where 
pressures do not exceed 500 psi. 


Circle letter (A) on reply card. 


(B) PRESSURE CELLS 


New high frequency pressure cells 
of SR-4 Type HF are announced by 
Baldwin-Lima-Hamilton Corporation. 
Cells are of five standard capacities: 
1000, 2000, 5000, 10,000, and 20,000 
psi, and other capacities are available. 
Cells consist of a pressure sensitive 
tube on the outside of which special 
SR-4 strain gages are bonded. 


Circle letter (B) on reply card. 


(Cc) VACUUM PUMP 

High pumping speed in the pressure 
range from 6 & 10° to 5 & ~2 milli- 
meters of mercury is one of the out- 
standing features of a new vacuum 


CONSOLIDATED vacuum pump. 


pump now being produced by Consoli- 
dated Vacuum Corporation (formerly 
the Vacuum Equipment Department 
of Distillation Products Industries.) 
The new unit, designated as the single- 
stage oil ejector pump, type KB-1500, 
is specifically designed for use in large 
volume dehydration and vacuum metal- 
lurgical systems. 


Circle letter (C) on reply card. 


(D) DIESEL ENGINES 


In operations up and down the Gulf 
Coast Kerr-McGee’s Rig No. 40 has 
drilled almost 200,000 ft of hole with 
power provided General Motors diesel 
engines from Stewart and Stevenson 
Services. The rig is presently powered 
by three GM quads on an Emsco 1660 
drawworks that were part of the origi- 
nal equipment when it was built back 
in 1949. Two more GM’s — model 
6-110s — were added this year, each 
driving 100 kw a-c generator sets at 
1200 rpm. Fifty per cent of these en- 
gines have not had a major overhaul 
since originally put in service. 


Circle letter (D) on reply card. 
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(E) TRIPLEX PUMP 


An ideal Type F-90 triplex pump 
being utilized as a salt water disposal 
unit by the Superior Oil Company in 
the Gosford area near Bakersfield 
California. The 3-cylinder single-act 
ing pump is rated at 90 hydraulic 
horsepower output at maximum spee: 
of 360 rpm. Using 1%-in. ceramic 
plungers, it is capable of pumping 192: 
bbl per day at 2745 psi discharge pre: 
sure. It is one of the newest additions 
to The National Supply Company fan 
ily of pumps. 

Circle letter (E) on reply card 


(F) INJECTOR CONTROL 


The Textroller control hook-up wa 
devised primarily to control the injec 
tion of alcohol, methanol, and similai 
anti-freeze solutions into the stream 
when the temperature of the strean 
dictated the need for the solution, Tex 
steam Corporation reports. The ope 
ation is very simple and installation i 
easy to make. The Textroller is a ten 
perature operated pilot. 


Circle letter (F) on reply card 


TEXSTEAM Corporation injector control. 













New Equipment 


(G) DIESEL GENERATOR 


A new 1000 kw portable diesel gen- 
erator set is added to the Enterprise 
Engine and Machinery Company line. 
Recently shipped to the Far East the 
unit shown is one of several new gen- 
erating electrical power at remote 
points. The heavy duty diesel generator 
unit is self-contained on a skid mount. 

Circle letter (G) on reply card. 


(H) VALVE PULLER 

A positive-acting, highly simplified 
tap-type standing valve puller is an- 
nounced by D+B Division, Emsco 
Manufacturing Company. It consists 
of only five parts: Body, housing, 
spring, key pin, and tap. Any of these 















are worn. 




























parts may be changed in the field. As 
a result, the unit does not have to be 
discarded when only one or two parts 


Circle letter (H) on reply card. 


(1) WELDING POSITIONERS 


As an addition to its complete line 
of welding positioners and turning 
rolls, Worthington Corporation has an- 
nounced three new heavy-duty preci- 
sion positioners for automatic or man- 
ual welding. The new units are being 
built in 2500, 3000, and 6000 Ib capac- 
ities. For these precision machines, 
Worthington has designed and devel- 
oped a special variable speed drive. 


Circle letter (I) on reply card. 
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(J) PLASTIC PIPE 


Latest developments have beep a. 
nounced in a new type of piastic Pi 
pioneered and manufactured by th 
Reflin Company. Reflin pipe is saiq to 
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have overcome many of the | Mitations lubrica® 

of presently used plastic pipe mate. and ae 

rials which previously have limited the ym ’ 

widespread acceptance of plastic pipe pe " 

It is available in larger diameter (Tang. call B a 

ing from 4 in. to 10 in.). psa b 

Circle letter (J) on reply card. - clos 

(K) ELECTRIC PLANTS yt 
Two new gasoline-driven electric 

plants, rated at about 10,000 ang N) Bi 

15,000 watts a-c have been added to ( " 

the water-cooled line of engine-genera. Hya 

tors manufactured by D. W. Onan and ees 

Sons, Inc. These new “HQ” models are that, * 

powered by Continental 4-cylinder. — 

water-cooled engines and were de. ave 

signed to provide electric power for trial 2 

both primary and standby applications, gener 

Circle letter (K) on reply card. Hyatt 

(L) CONTROL VALVE LINE pri 

Conoflow Corporation recently ap- tion. 

nounced a completely new line of C 
control valves to be known as their LB 
series. Coupled with a completely new 

single seated, split body valve design, vom 

tate! 
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the combination results in an assembly 
that promises to fulfill requirements of 
the process industries. Topwork con- 
sists essentially of an aluminum cylin- 
der with carefully bored and honed 
internals, a plastic piston with graphite 
impregnated “O” ring seal, and other 
features. 


Circle letter (L) on reply card. 
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(M) PLUG VALVES 

A new line of semi-steel and steel 
ybricated plug valves is now offered 
i industry by The William Powell 
Company. Features of the new Powell 
jybricated plug valves include quick 
and positive shut-off. All are wrench- 
operated and require only a quarter 
turn to open or close the valve. Lubri- 
cant grooves surrounding each port 
provide a positive seal when these pre- 
cision built and accurately fitted valves 
are closed. In an open position, seating 
surfaces are not exposed. 

Circle letter (M) on reply card. 


(N) BARREL SHAPED ROLLERS 


(O) ADSORPTION CAPACITY 


Introduction of PA-400, a high ef- 
ficiency refrigerant desiccant, is an- 
nounced by The Davison Chemical 
Corporation. Developed after extensive 
research as part of Davison’s program 
for “custom building” for silica gel 
desiccants for specific uses, it has nearly 
double the moisture adsorption capac- 
ity of PA-100, the product which 
Davison has previously offered for 
most refrigerant applications, and 
which PA-400 is expected to supplant. 
If moisture is present in the commonly 
used refrigerants freeze-ups are likely 
to be caused in the system. 


Circle letter (O) on reply card. 


New Equipment 


(P) GAS METER 


A new lightweight die-cast alumi- 
num gas meter with a rated capacity 
of 415 cu ft per hour has been an- 
nounced by Rockwell Manufacturing 
Company. Similar in body and cove! 
design to two other aluminum meters 
previously introduced by the company 
— meters with capacities of 150 and 
800 cu ft, respectively—the new 
“415” weighs only 20 lb as compared 
with Rockwell’s cast iron meters of 
comparable capacity, which weigh 62 
lb. Like the “150” and the “800,” the 
new meter has a single sealing flange 
between cover and body. 


Circle letter (P) on reply card. 











Hyatt Bearings Division of General 
Motors ‘Corporation has announced 
that, for the first time, its exclusive self- 
aligning “Barrel Bearing” is available 
in volume quantities for general indus- 
trial applications. John R. Gilmartin, 
general sales manager of the organiza- 
tion said that the recently expanded 
Hyatt bearings plant at Clark Town- 
ship, New Jersey, will provide the addi- 
tional facilities for expanded produc- 
tion. 

Circle letter (N) on reply card. 





Statement Required by the Act of August 24, 
1912, as Amended by the Acts of March 3, 
1933, and July 2, 1946 (Title 39, United States 
Code, Section 233) Showing the Ownership, 
Management, and Circulation of 


THE PETROLEUM ENGINEER 


Published Monthly, Semi-Monthly in July, at 
Dallas, Texas, for October 1, 1953. 

1. The names and addresses of the publisher, 
editor, managing editor, and business managers 


are: 

Publisher: The Petroleum Engineer Publish- 
ing Company, P.O. Box 1589, Dallas, Texas. 

Executive Editor: K. C. Sclater, P. O. Box 
1589, Dallas, Texas. 

Editor-in-Chief: F. H. Love, P. O. Box 1589, 
Dallas, Texas. 

Managing Editor: Ernestine Adams, P. O. 
Box 1589, Dallas, Texas. 

Business Manager: W. T. Bryan, P. O. Box 
1589, Dallas, Texas. 

Advertising Manager: T. J. Crowley, P. O. 
Box 1589, Dallas, Texas. 

2. The owner is: (If owned by a corporation, 
its name and address must be stated and also 
immediately thereunder the names and ad- 
dresses of stockholders owning or holding 1 per- 
cent or more of total amount of stock. If not 
owned by a corporation, the names and ad- 
dresses of the individual owners must be given. 
If owned by a partnership or other unincor- 
porated firm, its name and address, as well as 
that of each individual member, must be 
given.) 

W. T. Bryan, P. O. Box 1589, Dallas, Texas. 

T. J. Crowley, P. O. Box 1589, Dallas Texas. 

Pearle Nesbitt Love, P. O. Box 1589, Dallas, 
Texas. 

K. C. Selater, P. O. Box 1589, Dallas, Texas. 

3. The known bondholders, mortgagees, and 
other security holders owning or holding 1 per- 
cent or more of total amount of bonds, mort- 
gages, or other securities are: (If there are 
none, so state.) 

NONE 


4. Paragraphs 2 and 8 include, in cases where 
the stockholder or security holder appears upon 
the books of the company as trustee or in any 
other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting ; 
also the statements in the two paragraphs show 
the affiant’s full knowledge and belief as to the 
circumstances and conditions under which 
stockholders and security holders who do not 
appear upon the books of the company as trus- 
tees, hold stock and securities in a capacity 
other than that of a bona fide owner. 


W. T. Bryan, Business Manager. 
Sworn to and subscribed before me this 29th 
day of September, 1953. 


[Seal] Lillian H. Johnston 
Notary Public, Dallas County. 
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1973 WEST GRAY 





(My commission expires June 1, 1955.) 
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HOUSTON, TEXAS 


To obtain more information on products advertised see page E-6i 







The S. D. DAY Company 



















Pictured here are some typical! 
applications of coating and 
wrapping products distributed 
by S. D. Day Company. 










National Distributor 
THE RUBEROID COMPANY* 
Pipe Line Asbestos Felt 








Gulf Coast Distributor 
PITTSURGH COKE & 
CHEMICAL CO.* 


Hot Applied Coal Tar Enamels 
for Pipe Lines 


Cold Applied Coal Tar Coatings 
for General Industry 


Gulf Coast Distributor 
AMERICAN COATING & 
SUPPLY CO. 
Field Jointer 







Write, wire or telephone for |it- 
erature, prices and engineering 
counsel. 


*Available from Houston Warehouse Steck 
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PHONE JU-2431 







E-65 











aes 


operators of floating roof tanks 














) FEATURES 


because: they can be made to travel right | | aE ) “TYPES 
down to the floor of the tank, thus permitting | - : : 
all of the tank capacity to be used. 





There are no fittings or supports to take up 
valuable storage space in Hammond designed and 
built Floating Roof Tanks . . . their Springtite Seal 
Floating Roofs can travel from the top of the tank 
right down to the floor so that all of the tank capacity 
can be used ... this design and construction in 

no way sacrifices any of the values required 

of a floating roof tank. 











Hammond Floating Roofs reduce evaporation 
and breathing losses, eliminate filling losses, 
minimize fire hazards and decrease corrosion 





- and they permit all of the 
tank capacity to be used. 


IRON WORKS WARREN and BRISTOL, PA. - PROVO, UTAH - CASPER, WYO. + BIRMINGHAM, ALA. 


Sales Offices 
NATI 2 * C 
RICHMOND 


ON THE PaAciFIC Coast BY LACY mG. CO. - LOS ANGELES, CAL. - 
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New Equipment 


(Q) suCXER ROD ATTACHMENT 


Page ©:l Tools, Inc., announce the 
availability of a new Page sucker rod 
attachment. This new tool assures 
quick ani easy Connection or discon- 











in America’s defense 
and domestic production program 


Durametallic is geared to engineer or produce 
the very best in metallic packings and mechanical 
seals for refineries, chemical plants, pipe lines, ships, 





power, synthetic rubber and general industry. 


qrite 


FILE NO. FPE 








Nicholson Steam Traps Require 


NO CHANGE of VALVE 
or SEAT, O to 250 Lbs. 


Nicholson steam traps save the time and trouble of adjusting valves 
for varying pressures. This feature substantially speeds production and 
maintenance. Made of hardened stainless steel, the valve is extra 
large, resulting in from 2 to 6 times average drainage capacity. 
Both valve and seat are renewable, The fast action of Nicholson traps 
prevents waterlogging. Installations have 
frequently increased production of cooking 
kettles, for example, as much as 30%. Elimi- 
nate ‘‘cold blow” in unit heaters. 5 types for a» 


a otal ie a every application. Size 44” 
ion of sucker rods at the pump. ”. 

To operate, run the pump in on the 10-2"; pees. to 259 Ms. 
tubing with the lower end of the Page 
tool in place. Then lower the rods with 
the matching ends of the tool attached. 


Circle letter (Q) on reply card. 


R)R 
(R) REFLECTOR LAMPS BULLETIN 853 


An expanded line of reflector lamps —_ af 
is now available from ee is lel 
Electric Corporation. Reflector lamps 
require no labor for maintenance other 
than relamping. The new line includes 
six lamps of various ratings and beam 
spreads, 


Circle letter (R) on reply card. TRAPS: VALVES: FLOATS 
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Type AU (en Wilkes-Barre, Pa, 












































































GOING FISHING? .. CALL YOUR FRIEND! 


® Competent Operators 

® Rotary Fishing Tool Service 

® Spang Cable Tools ®@ Drill Pipe 

* Blow Out Preventers ® Rentals 

® Complete Oil Field Machine Shop 


/ wd 
WW pe% 


. " lt using the 
\ 


: 4 
WSTANTANEOUS!: 
Beta fi ew \ 
THERMIT PROCESS! 


Oklahoma City 
1037 S.E. 29th St 
Phone MElrose 8-1556 


uw Ma Y 
a} ONAN 


Wichita Falls, Texas 

4 miles west of town 

on the Seymour Road 
Phone 3-1910 


Affiliated Company 
GREAT BEND 
ab ioll, (Cum sele)] ma aer 
West 10th St. 
Great Bend, Kansas 
Phones 7810 - 7819 








450 THREAD 
LUBRICANT 


HIGH TENACITY 


Jet-Luse 550 has the best non- 
galling properties and lowest 
break out torque of any drill 
pipe thread lubricant available! 
Use 550 on extra tough jobs. 
Conipounded with micro- 
ground moly-disulphide in a 
non-melting, water-resistant 
silica grease. Batch controlled. 
Unconditionally guaranteed. 

Order through your supply store 

or send for complete details 





INC 

















7362 W. BEVERLY BLVD.,LOS ANGELES 36 
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To obtain more information on products advertised see page E-61 


Publication will 
be sent free. 





(S) PRICE LIST 
Lane-Wells Company recently an- 


nounced publication of a catalog con- 
taining revised general terms and con- 
ditions attending all its services and 
packer price list. It is a list of prices 
written in chart form, making a handy 
reference list. James D. Hughes, gen- 
| eral sales manager, explained that in- 
creasing labor and material costs made 
increases necessary. 


Circle letter (S) on reply card. 


(T) TESTING INSTRUMENTS 
A buyer’s guide on electric testing 


instruments has been announced as 
available from the General Electric 
Company. The new 16-page bulletin, 
designated GEA-5469B, provides data 
on such instruments as hook-on volt- 
ammeters, hook-on wattmeters, hook- 
on power-factor meters, portable re- 
corders, voltmeters and ammeters, etc. 


Circle letter (T) on reply card. 


(U) SHOVELS-CRANES 


The Thew Shovel Company has just 
published a new book on the construc- 
tion of its Lorain-TL Series of shovels- 
cranes, entitled “The Inside Story on 
the Package Component Design of the 
Thew Lorain TL Series.” It is a “Trans- 
Vision” presentation that enables one 
to see “inside” the machine. One of the 
features of the Lorain TL Series of 
power shovels and cranes is the “pack- 
aged assembly” of the turntable. 


Circle letter (U) on reply card. 


(V) HIGH VACUUM 
APPLICATIONS 


Completely revised and containing a 
great deal of additional information, 
charts and data, is a new 60-page bul- 
letin on high vacuum applications now 
available from Central Scientific Com- 
pany. Included are many pages of fac- 
tual data on such subjects as planning 
the high vacuum system; connections 
and speed of evacuations; selection of 
high vacuum pumping systems, etc., as 
well as illustrations and descriptions of 
various types of pumps. 


Circle letter (V) on reply card. 


(W) JET CASING CUTTERS 


A new four-page, illustrated techni- 
cal bulletin, No. 601, on jet casing cut- 
ters has just been released by the Mc- 
Cullough Tool Company. This techni- 
cal folder gives a complete description 
of the applications and operation ‘of 
McCullough jet casing cutters. It gives 
full details on the use of these wire 
line tools in casing recovery operations. 


Circle letter (W) on reply card. 


Trade Literature 








(X) VALVE ACTUATORS 


Ledeen Manufacturing Compan 
has available a 4-page bulletin on jx 
pneumatic and hydraulic valve acty. 
tors. These valve actuators, the com. 
pany states, are designed for installs. 
tion either on new valves or on eXisting 
valves already in service. They may be 
mounted at the valve manufacturer; 
plant, at the valve distributor’s ware. 
house, or on the job. They are ayaij. 
able with direct or remote control, ip. 
strument, action, and emergency cop. 
trols. The bulletin is illustrated and 
contains three tables giving torque rat. 
ings and capacity of actuating cylinders 
in pounds. 

Circle letter (X) on reply card. 


(Y) FLOW METERS 


Barton Instrument Corporation has 
available a 7-page bulletin on its flow 
meters. The bulletin describes the 
meters as containing sensitive bellows 
for its actuating element, and explains 
that it may be subjected to pressure dif- 
ferences equal to the pressure rating 
of the instrument without damage. An- 
other feature described is that the 
meters may be provided with a pulsa 
tion dempener built into the mete 
body. 

Circle letter (Y) on reply card. 


(Z) UNIONS 


The Guiberson Corporation has issued 
a leaflet describing Seal-O-Matic unions, 
heavy duty couplings that are reported 
to stand up to the severest tests. Double. 
sealing Seal-O-Matic ring and metal to 
metal seat hold working pressures se- 
curely. All metal parts of the unions are 
made of high tensile alloy steel, accu- 
rately machined to assure interchange- 
ability. On the back of the leaflet is a 
price list for the Seal-O-Matic Union. 


Circle letter (Z) on reply card. 


(AA) GAGE GLASSES 


A 4-page bulletin may now be ob- 
tained from Ernst Water Column and 
Gage Company describing the com- 
pany’s gage glasses—tubular, round, 
and caliperated. The bulletin is pro- 
fusely illustrated with the Ernst special- 
ties, depicting the various products put 
out by the company. 


Circle letter (AA) on reply card. 
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(AB) AIR CONDITIONING FILTERS . 


A new 8-page illustrated bulletin de- 
scribing Staynew ventilation and aif 
conditioning filters has been an- 
nounced by the Dollinger Corporation. 
The bulletin contains specifications, en- 
gineering and performance data cover- 
ing dry type panel filters recommended 
for the removal of air-borne impurities. 


Circle letter (AB) on reply card 
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(AC) MECHANICAL SEALS 


A 20-minute, full-color film on me- 
chanical shaft seals for centrifugal 
umps is nOW available through Byron 
jackson Company. Designed for show- 
ings to engineering and maintenance 
meetings, this film covers mechanical 
gals from design to maintenance. 
Various seal types and their applica- 
ijons are described. 

Also available is a condensed trans- 
gript of this film in bulletin form, com- 
plete with photographs and drawings. 


Circle letter (AC) on reply card. 


(AD) PROCESS EQUIPMENT 


Now available is an 8-page bulletin 
on Whitlock process equipment, pub- 
ished by the Whitlock Manufacturing 
Company. The catalog describes and 
illustrates Whitlock standard heat ex- 
changers Of several different designs 
ascommonly built for the process in- 
dustries. Details of design and construc- 
ion are presented in this booklet, along 
with numerous tables giving specifica- 
tions and types. 

Circle letter (AD) on reply card. 


(AE) COMBUSTION PROCESSES 


“Oxygen-Index of Combustion Proc- 
esses” is a new bulletin which graphic- 






























§ ally illustrates and explains how too 





much or too little air can have costly 
efects in combustion processes. It 
points out that by using oxygen itself 
as the criterion to proper combustion, 
greater overall process efficiency and 





more profits can be realized. The bul- 
letin shows how oxygen in flue gases 
will indicate almost exactly the same 
excess air factor for any fuel. 


Circle letter (AE) on reply card. 


(AF) MANUAL CONTROL 


Barksdale Valve Company has pub- 
lished an 8-page article on manual con- 
trol valves for fuel, hydraulic oil, gas, 
petroleum, etc. The “Shear-Seal” prin- 
ciple employed in Barksdale valves is 
said to consist primarily of a pressure- 
balanced, self-aligned tubular valve 
seat, which is constantly in perfect con- 
tact with optically flat rotor by means 
of heavy marcel compression spring, 
(for low pressures and vacuums), plus 
a predetermined hydraulic force (for 
extreme pressures). 


Circle letter (AF) on reply card. 


(AG) GATE VALVES 


An informative and completely illus- 
trated four-page circular, describing its 
complete line of all-iron and iron body, 
bronze mounted “King-clip” gate 
valves, has been published by The 
Lunkenheimer Company. “King-clip” 
gate valves are an original Lunken- 
heimer development, designed to per- 
mit disasssembly and reassembly with- 
out removal from the line. In addition 
to this advantage, these valves also 
feature large drain channels that re- 
duce bonnet chamber clogging in the 
handling of congealing fluids. 


Circle letter (AG) on reply card. 


Trade Literature 


(AH) WASTE PUMPS 


Marlow Pumps has just released a 
new 12-page bulletin on municipa! and 
industrial waste pumps. The new book: 
let covers features, performance in- 
formation, specifications, and selection 
data for plunger sludge pumps, mud 
hog diaphragm pumps, and self-prim 
ing centrifugal pumps used on sludges 
and slurries. 

Circle letter (AH) on reply card 


(Al) HEAT INSULATION 
Owens-Corning Fiberglas Corpora 
tion has published a brochure describ 
ing Kaylo heat insulation which the 
company distributes. The publicatio: 
contains a listing of physical characte! 
istics of Kaylo pipe insulation and 
Kaylo heat insulating blocks; typica 
applications, K factors, standard sizes 
thicknesses and forms, recommended 
thicknesses and insulation efficiencies 
Publication includes 12 photographs 
three graphs and five charts. Kayk 
products, made of a compound of lim« 
and silica, are effective to 1200 F 


Circle letter (AI) on reply card 


(AJ) WORM GEARING 


Cleveland Worm and Gear Compan) 
has recently announced publication « 
a bulletin on its worm gearing and 
worm gear drives. The two-color bu! 
letin is illustrated and describes in de 
tail points of importance on Clevelai 
gear drives and speed reducers. 

Circle letter (AJ) on reply card 
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Il. PIPE COUPLINGS 


All Sizes and Types for Oil Field Use 
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LINE PIPE COUPLINGS A.P.lI. 
Yg"’ to 12’’—Seamless and Special 
Processed—Black or Galvanized 


CASING COUPLINGS A.P.I. 
42" to 13%'’—Long or Short 


HYDRAULIC COUPLINGS 


PLAIN TUBING COUPLINGS A.P.I. 
1” to 3’’—Seamless 


EXTERNAL UPSET TUBING 
COUPLINGS A.P.I. 
%,"" to 3V2'’—Seamless 


Baltimore—tTed Barto, 2301 N. Charles St. 

Buffalo—W. E. Spencer Assoc's, 241 S. Elmwood Ave. 

Chicago—Harry A. Jay, Suite 1090 Old Colony Bidg. 

Denver—Earl H. Jones & Co., 1863 Wazee St. 

Detroit—Thomas L. Osberger, 10226 Woodward Ave. 

Erie, Pa.—R. J. Maggi, Box 711 

Falmouth, Mass.—Wm. F. Bennett, 53 Minot St. 

Ferguson, Mo.—Wm. H. Heckenberg, 635 No. Florissant 
Road 






Consu/t Our Nearest Quick Service Sales Office: 


Albany, N. Y.—Albert L. Becker, 434 Clinton Ave. 


Yg"’ to 3’’—Seamless 


REAMED AND DRIFTED A.1I.S.1. 
%,"’ to 12’’—Seamless or Spl. Processed 


DRIVE PIPE COUPLINGS 
¥%" to 12’’—Seamless or Spl. Processed 


Houston—Henry H. Paris, Distributor, Inc., Box 932 


Los 
Minneapolis—Lin J. Krause, 200 Lumber 


lames A. Riordan Co., 1400 Santa Fe 
xchange 


p> 


Nabeth, Pa.—J. W. Worthington, 105 Forrest Ave. 
Newark, N. J.—Murray Eskin, Industria! Office Bide 
New York—Henry Stein, 50 Cliff St. 


Portland 
Richm 


, Ore.—Earl H. Jones & Co., 1233 NW 12th Ave 
ond, Va—P. C. Abbott & Co., 15 E. Franklin S 


San Francisco——Earl H. Jones & Co., 1150 Folsom St 


Seattle—Earl A. Jones & Co., 819 Thomas St 
FACTORY .’PHONE: WOODSDALE 3296 


WHEELING MACHINE PRODUCTS COMPANY 


ELM GROVE STATION 
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WHEELING, W. VA. 
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The entire facilities at National Tank are 
devoted to the development of products 
that save and conserve most for the user. 
This philosophy, combined with the ex- 
tensive research and engineering staff, the 


NATIONAL 


TULSA, 


completely modern seven-acre fabricating 
and assembly plant under one roof and 
the industry-wide distribution system, 
make National Tank “Standard of the 
Industry.” 


K COMPANY 


15-11-52 


OKLAHOMA 





